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uantity consumed in the United States is indicated
img‘:t:.mall’ln%r mt¥914 no strontium salts were produeecid on la
commercial scals in the Unite% Stﬁ:s(, al,;d %om;:tlll; nfex%dx: o,a(;om ;x:lgy .
were measured by imports of salts (almost w m Germany),
ing in the fiscal year 1914 to 1,941,103 pounds v s
;%%?;;%f which 1,834,7§3 pc;lund; 'i"’;g 5&52&#226 w;:ewﬁe:}m?:_
i 26,921 pounds valued at $3, 8 s
g:)txlt-lae?ti: nmda.nu,factl\:lr%or? CRITy mttl:fsr he:.vy Fsr?:lk:b 2uﬁnptgx'tla9 ;gf :hr:
nsidera Tom year ear. | 26 to 1929 |
fvi:lctf: l:;tt‘zix‘r:?pOI'ts of s{rontium minerals was extraordinarily lngllx ; an
analysis of these figures as reported, however, shows t.hntda {n'egg
art of these abnormal receipts was credited to Germany an g’a u“
gt over $40 a ton compared with a current valuation of only § i)r i
er ton for the normal importations of celestite from .Engvnn A
ossibly this German material instead of being strontianite ““In
recipitated carbonate such as is recovered at sugar refineries. s
Pat.er ears imports of ore have come wholly from Great B.ntag ‘:d
have been weﬁ maintained, whereas those of strontium mgra. d?ed
other compounds,®almost exclusively from Germany, have dwindled.

1 7 1 fon in the United States,
Strontium minerals and chemicals 'm%;‘;fs {"or consumption in the

Minerals Nitrate Carbonate 0zids
Year
Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value
erage 85| s
" , 658 123 | 1,808,118 [$105,412 | 62,345 | $3,240 3
o e R e R | B9
et uﬁ 28l ‘'ssm1] 15600] 30,860 | 221 sl i
e 224043 8457| sazsas| 74| 10,073 g&o -
:&S’TIZZIIIZZZII:I:.. 2,600,4111 9,218] 237,106] 13,796 ] =48] 3

i i kets
stite has been quoted recently in Metal and Mineral Mar
nt%lgs ;t)‘et: ghort ton for a Oo-gercent. roduct, finely pow%:‘xiet'!, l:-uu:
the average value of the English crude material as repor: fmo 'y
‘mport statistics for 1933 and 1934 was about $7 a short ton Lo
3riute! England, equivalent to sbout $10 e ton delivered atf ni X
“iatos Atlantic seaboard. In 1915 the price of celesutesi . V(V,. o
=21 Dock, was 148, 2d., or $3.45 per long ton. Before the Wor d
ar strontium nitrate was gener worth about 7.25 cents !pe_
.ound in the United States compered with an a‘:g:ige m!por: hvn ‘t::r
tion in 1914 of 5.2 cents per (found. Prices so durlmgwae‘ phol
eriod but subsequently receded to 8 cents in 1926. In o s
1mport valuation was down to 6.8 cents, and the quo_ta.tion k0. >
fon oo auoted Tecontly st 7.95 eonge snd the voronide. ot §1.25 4
recently at 7.25 cents .
lm:“:)(iae " u: t;?:'iice of str%ntium metel, formerly over $30 pﬁr.polund,
E(a).s been reduced progressively until now it may he obtained in large
quentities on contract basis at less than $10 & pound.

VERMICULITE

The term *vermiculite” is & glied to s Froup of foliated minerals,

1 ly alteration products of biot € :
(g)?n;,:'i:lg l?hat expan‘:i extraordinarily on heating. The increase

iotite, phlogopite, or other varieties X
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volume may he as much as sixteenfold, but it takes place in only one
direction asitis a process of exfoliation at right angles to the cleavage.
Water of constitution is given off, and the color changes from greenish
brown or dirty bronze to a silv or golden hue, depending upon the
degree of heat and exposure to the air.

or almost & century after it was named and described by Webb in

1824 vermiculite was merely a mineral curiosity. The Japanese, it
is said, used to amuse thomselves by throwing Fieces on hot coals to
see it exfoliate. The commercial implications of the peculiar behavior
of the material when heated were not developed vi%:)rously until
the organization of the Zonolite Co. by E. N. Alley, who discovered
8 large deposit of vermiculite at Libby, Mont., in 1916 and began
commercial production on a small scale in 1921. The variety of
vermiculite Enown as “jefferisite” was found first et the Brinton
querry, West Chester, Pa., many years 8go, but the output from this
operation has been irregufar and quite smell. Vermiculite has also
been produced in Wyoming, Colorado, North Caroline, and one or
more other States. Occurrences of possible value but hitherto un-
worked have been reported to the Bureau of Mines as in Arizons,
Celifornia, and Georgia, and specimens of altered black mica exhibit.
ing & small amount of expansion have been forwarded from other
States. According to & report of the State geologist,® considerable
commercial material could probebly be recovered from deposits thus
fer discovered in Georgia by suitable washing, but the future of the
vermiculite industry of that State robably depends on the discovery
of deposits pure enough to be marketed without expensive treatment
before expansion. .

. Production figures ate not available, but as early es 1929 the Zono-
lite Co. was said to be producing and marketing over 1,000,000 pounds
of material annuelly under its trade mark. Although occasional
contributions have been made from other sources, the history of the
industry until about 1932 was essentiall & record of the educational
seles effort of this one company. F. E. Schundler then became inter-
ested in vermiculite and soon developed a screening process whereby
the weﬁht of the material was reduced to 6 J)ounds or less per cubic

e also built a new exgmndm plant at Joliet, 111, to teke advan-
tage of lower freight rates obtainable on raw vermiculite than on the

semifinished product. .

During 1934 control of the Zonolite Co. was sold to W. B. Mayo
and associates, of Detroit. The new owners announced & develop-
ment program to include construction of a plant to refine “Zonolite"
&t the mine and a tram to move the refined product from the plant
to the Great Northern tracks. The Zonolite Co. now ships more
than 3,000 tons of vermiculite a Year. F. E. Schundler & 0., Inc.,
which now oFerates Plants for "treating vermiculite at Brooklyn,
N. Y., as well as at Joliet, Ill., and acts as distributor for products
of the Zonolite Co., is reporteti to have quadrupled its facilities for
treatment of vermiculite and other nonmetallic minerals by construc-
tion of a new plant in Long Island City, and is contemplating the
use of over 20,000 tons annually.

The National Vermiculite ;roducts Corporation, Chicago, 1.,
scquired the property and assets of the Vermiculite & Asbestos Co.,

» ';al’rlndle. L. M., Kyanite and Vermiculite Deposits of Qeorgla: Geol. Bury. of Georgla Bull. 48, ms'
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Libby, Mont., during 1934 and undertook to enlarge tho plant at the
mine. The Bear Paw Mining Co. has done somo development work
on & deposit south of Havre, Mont., and two or throe other vermic-
ulite deposits in the State have beon brought to the attention of the
Burcau of Mines. In Colorado soveral companies and individuals
have boon motive in the production of vermiculite. Aomrdi& to
nows roports vermioulito was shipped from Fremont County, Colo.,
by tho Vermioculite Products Co. and from Westoliffe by Zip Bolisle.
drs. Winona Sparling of Rosita, Colo., is alko roported to have
shipped & number of cars of vermiculite in recont yonrs. Allied
Minerals, Inc., of Canon City, Colo., controls deposits at Dead Muls
Gulch; Hillside, and Feldspar, Colo., and has undertaken development

-work'and market research. Vermiculite has been produced in Wyo-

ming, and some attention has been given to deposits in Arizons, but
at present commercial developments in the West appear to be con-
centrated in Colorado and Montana. In the East, interest in vermic-
ulite apparently is centered in North Carolina. Many of the sm:
mens submitted to the Bureau of Mines from that State have
somewhat inferior to high-grade Montana material as regards degree
of expansion on heating, but suitable commercial deposits have been
found at & number of localities in North Caroline, and one producing
company has announced its intention to build a plant for preparing
vermiculite for market.

Vermiculite is used principally for heat, cold, or sound insulation,
and for such purposes it first has to be expanded. A detailed discus-
sion of the preparation and uses of the mineral, as developed by the

Zonolite Co., 18 included in a paper by Steele ¥ presented at the .

February 1934 meeting of the American Institute of Mining and
Metallurgicel Engineers. Applications for the groduct. range from
the insulation of dry-ice containers chilled to 60° below zero to pro-
tection for the tops of open-hearth furnaces with standing tempera-
tures higher than 2800° Vermiculite may be employed loose as
8 filler in the walls of houses; in bake ovens, water heaters, thermal
jugs, safes, stoves, furnaces, or refrigerators as a thermal insulator;
or in wall panels in motion-picture sound studios, where it is impor-
tant to confine noises to a given area. It also serves as a lightweight
afgregate in insulating plasters, cements, nailing concrete, and other
plastic hydraulic materials where insulating and sound-deadeni;s
properties and low specific gravity are of value, or it may be prepa
as an scoustical tile. The attractive golden color of heat-treated
vermiculite adapts it to use for decorative purposes, such as in wall
paper and gold paint. ' .
8(:1otutions for vermiculite have appeared in trade journals only
since the early part of 1933 and have been more or less nominal at
$7 per ton, {. 0. b. mines, North Carolina. In June 1934 the price rose

to $7.50 and remained at that figure for the rest of the year. In-

1933 raw ‘‘Zonolite”, predried and screened, sold for $15 per ton,
f. 0. b. Libby, Mont., in bulk, and expanded material was sold from
the Schundler exf‘landing plant at Joliet, Ill., at $45 per ton. The
freight rate from Libby to Joliet was $8 a ton on crude material.

% Steele, Willlain 8., Vermioulite—Production snd Marketing by the Zonolite Co.: Trans. Am. Iasg.
Min. and Met. Eng., vol. 100, 1934, pp. 418426,

PART IV. MINE SAFETY

SAFETY IN MINING

By D, Harrinaron

SBUMMARY OUTLINE

Comparison of items in com Paas
e ;'.‘:'u ntltm;‘ed. pensation eost of
on_eos ur,
body affoote —rr. o [Diuries by part of 120
Insurance costs. eceeeomoeeemme o 1347
Reducing sccldent costs through safety so-
oomplishment 1M
Oost of safety work..._.-..2207" evescrncane m;

Bafoly savings for employers and
Importancs of recognizi e foyene 1260
of saoty measares. -6 Souomic feature *

Mining is generally recogni
gnized as & dangerous occ i
usually ranks as one of in which large moire ot
usually employed.e 0 th§ most hazardous in which large numbers.of
ost mining operations are carried on und i
NS are Carr erground

places, where adeé;unte lighting is difficult to obt:fn. Fx!ecl]’:xe‘:lotll];in tﬁg
ock 5t er which the miner works requires much care to
'1:] usteli)e its fiallmg. Explosives JIn large quantities and machine

used, both under conditions more hazardous thsn on t!lg

surface. Irres : ry IS th ]
These facts mglmble or explosive gases are given off in some mines.

of scores or even hundreds of
The difficulties of preventin Socidents i
[ pre g accidents in and around mines
b o e U and ot St Dnied s
afety, an
:f:ltl& of tl;e worierg. owaver, as fn'r'us the I?mgggngznmeigtﬁ:
ned, such rogulations usually are a mere skelotonized outline of

& closer correlation of the Iaws and i
¢ regulati

Eltit:lf;;s with Jpgnrd to the safety and health of the workers. Althou
minir grdcon dlt;mns differ in the various States, there are numero%s
ard and fundamental safety provisions that apply to all kinds of
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furnaces in & continuous blanket about 3 feet wide and 4 inches thick
which can be cut into mattresses or pillows of suitable Iengtln for
placing between walls or wrapping around steam pipes. The cut
packs can also be crushed into pellets that can be conveyed into old
wells by meanns of & blower and hose. Glass wool may be used to £ill
life preservers. It is used on battleships and made into ropes that are
strong and durable as well as waterproof; morsover, a band of glass
wool around a tree trunk affords protection from crawling insects and
caterpillars. Glass-wool filters used in air conditioning are cheaper
and last longer than those made of metal. Spun-glass wool may be
woven or knitted into gurments, theater curtains, and innunierable
fireproof fabrics. This thread is already used for insulating electric
wires and cable. The fibers of spun glass before being twisted into
yarn are 80 fine that 100 are needed to form u no. 50 thread. A single
pound of glass can be drawn into a strand 31 million feet long and of
almost unbelievable strenfth and great flexibility.
Glass silk or glass wool was first developed in Germany but was
ioneered in America by the Owens-Illinois Glass Co. The Corning
l()?als.ss Works likewise has carried on experiments and in December
1935 broke ground for & factory with & furnace for melt.in§ 24 tons a
d?.y, with the expectation of beginning to produce before the summer
of 1936.

MINERALS YEARBOOK, 1936

MONAZITE

The Bureau of Mines has no record of any domestic production of
monazite since 1925; in fact, world supplies in recent years have been
derived almost exclusively from British India. The movement into
the United States is quite irregular, but & general uptrend seems in
progress, following the heavy decline that accompanied the rapid dis-
placement of gas mantles by other forms of lighting equipment. For
the 1920-29 decade the recorded imports of monazite into the United
States averaged 409 short tons annually. In 1930 none was imported,
but the average for the next 5 years, detailed figures for which are
given in the accompanying table, is 947 tons.

Of the 1935 importations, 1,064 tons came direct from Indis, and
235 tons were credited to England, although this doubtless also
originated in India. Virtually all of it was landed at Baltimore; and
the average declared value, $39.60 per short ton f. o. b. foreign port,
c(;x:gg.res with & nominal trade-journal quotation, c. i. f. New Yp:rk,
o .

Monazite occurs in India on the seacoast of Travancore. Ilmenite
and zircon occur in the same beach sands but in variable proportions.
Of 28 samples of sand from different localities, the Imperial Institute*
found that five samples contained less than 0.2 percent monazite and
only nine contained more then 5 percent, although one sample carri
33.7 percent. Some of the sand contained appreciable amounts of
enstatite; in one’'sample the nonmagnetic portion, which formed 25.5
percent of the sand, consisted of about 40 percent quartz, 30 percent
enstatite, and 30 percent zircon and rutile. Ordinarily the monazite
is the most finely grained constituent, whereas the garnet end quartz
(and sometimes zircon) are the coarsest. According to & letter to the
Bureau of Mines from Joseph L. Gillson of the E. I. du Pont de Ne-
mours & Co., Inc., monuzito is produced now only from the ilmenite

1 Nuttetin of the Imperial Inst. (Tandun), vol. 5, ne. 3, October HES, pp. 365 -0,
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anavalukurichi, a little town gonerally known as “M. 'I:;
:.%l«l)ﬁ ?n%les south of Coluchel (which appears on Inost maps). 'llu:
average sand currently treated at this %ant. carries 2 to § p:ain.enl
monazite, which is saved as & byproduct, but before the marlgot eve ;
oped for ilmenite thin layers carrym[ilas much as 15 t.oh2 , em;,'enl
were selected, being scooped up by the natives with & hoclike too
called & momati. '%‘his operation continued with little interrup-
tion since 1906. Monazite has been produced &lso from thelwcmnt
of Quilon near the mouth of the Neendakara estuary, buti the sili?ni 8
now worked in that vicinity carry very little mong.zxtei ﬁn pgﬂn -
pary tabling of the sand monazite 18 oo_ncentrnted with the n‘er ilmen
ite, which is largely removed by running the product through magne-
tic separators. 'lqle nonmagnetic product from the geparytkzrs is
rerun in magnetic separators at & higher intensity, which pic (':lu't
the monazite from the other minerals including zircon m?d rul:.l e,
which are even less megnetic. Final cleaning is done on dry ta (las
The Travancore Government collects & substantial royalty on the

export of monazite.
Monazite sand imported for consumption in the United Stules, 195 -85

Value T Year

eeeccemeaneaes 112 $4, 80
Lo | Sehoe || eI 3 I
88 1,935

Year Bhort tons short tous | Vs

STRONTIUM MINERALS
No domestic production of strontium ore has been reported since

11018, and the canvass hes been discontinued. Extensive deposits

of celestite occur in the southwestern United States but are not

in most former years, but imports of leading strontium chemicals
3:1"2 zlbstantially lo{'ver than the 1925-29 average, indicating reduced

consumption.
Strontium minerals and chemicals img&l;_dsgor consumplion in the United Stales,

is becoming incressingly evident that deposits of high-grade
ve:x[':nil:ulitecoge Eot even &s abundant as was generally suppqset‘i_ Y
year or two ago. Experience seems to indicate that no vermicuhte
product weighing, after exfolintion, more thun ebout 6 pounds per

exploited. Imports of gtrontium ores in 1935 were a trifle larger .

Minerals Nitrate Carbonate Oxh_te
Year | pounds | Value | Pounds | Valuo | Pounds | Valus | Pounds | Value
; so|saae] ass| s
1025-20 (average)..... .| 2 867,688 [$43,128 | 1,865, 113 ism.:g muofee) 2w
ey «o.% m.:g t%ﬁ% g'.sso 20452} 2023| 1,382 0
1 1.8 276 | "asze01| 18000) 30,850] 231 |...... sl -
Jaates| sesr| mams| myu| loomi  se) 8
2041 | ens| asTls| wmwe| |Ale) 318
Towwood |1sos| o | 1870 | 3828 | RO foooonnntoaaennn
VERMICULITE
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cubic

W a considerable expunsion
upon heating, fow yield matoriul that expunds sufliciontly to meot this
requirement. oreover, many vermiculites decrepitate when ex-
panded and fail to yield a block » corklike produet such as the trade
demands for many purposes, me of the large automobile many.
facturers, however, do uy screenings (under 60-mesh) for making
plastic insulator for their curs, and there are other industrial uscs
which eventually may afford a larger outlet for fine material. In
view of the importance of size classification, the following list of uses
for calcined vermiculite, based upon a tabulation prepared for the
Tennessee Valley Authority, is particularly ihteresting:

Ye-inch to 20-mesh
Safe and vault linings. Smelter ladles.

ipe covering, Refructory brick.
Boiler lagging. Insulation cement,

House insulation.
Home refrigerators,
Auto mufHers.
Acoustic plaster.

20- o 40-menh

Auto insulation, Pussengor car insulation, Iire extinguishers.
Al?)lane insulation. Wall board. Filters,

Reirigerator car insula- Water coolers, Cold storage.
tiol

n, Aunealing steel.
40- 8o 120-mesh
Linoleum. Cornice boards. Dielectric switch bosards.
Bhingles.

120- (o 200-mesh

Grease lubricant. Bakelite products.

Tires and rubber goods,

200- to 270-mesh

Building up viscosity in Fireproof cartons for
oil. fils.

Wallpaper printing,
Outdoor advertising
paints.

: £70-mesh
Extender for gold and brongze printing ink or for paint.

. For the present, at least, the domestic field—house insulation-—
18 the main outlet i»ug industrial sales opportunities are by no means
unimportant. Inaddition to the foregoing list of uses, special mention

should be made of the newly created business for msulating open-
hearth steel furnaces. According to a recent review: !

Under the trade name “Therm-O-Fla.ke", the Illinois Clay Products Co.,

Joliet, TIl., produces three different products for furnace installation: Granules,
coating, amf b

rick. The F;m.nulea, which weigh about 5% pounds per oubis foot
and fuse around 2,500° +s Bre usually spread on the silica brick of the roof §
inches deep and covered with & 1-inch layer of ‘““coating.” The latter—a flufly
aggregate of vermiculite granules,

) 4
per cubic foot and melts around 2,300° F, The bricks of this
qﬁnite light, a standard straight, 9 by 4} by 2¥ inches, weighing only 18 ounces:
they are & blend of vermiculite granulea with refractory fi and bond and
undergo no volume change up to ,000° F. Over 200 open-hearth furnaces have
been supplied with these products, according to the manufacturer. The Johns-
Manville Corporation, New York, au‘ppliea . M. vermioulite granules that e¢an
be simply raked upon the roof of & furnace in a layer of about 2 inches thick,

company also furdishes s oement, J-M No. 500

» comprising granules mixed
with asbestos fiber and a binder that coats and sealy the pores o?r the granules.

3 Cone, E. F., Insulation of Open-Heurth Furuaces: Metals snd Alloys,

vol. 7, 0. 4, April 1036, pp.
100118, »oo- 4 Ap e

: fuot can bo tnarkotod successfully, and although there are g
muny doposits of mutoriul that will sho

" other newly developed industries, is la

: 4
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i . . . . h Bollﬁd
; iety of vermiculite plusters and concrete for bf»t 1
unﬁ l‘:::zl: ;::sf:ﬁftyu:n i‘; uvailuble, usll:lig vunout:, bll::;ll::::)' B:;Lle iu: g‘.‘s{ »
: . o r was ) cuseln, e. .
sum, bentonite, gouluc (P“Pm'(i““ : “1: dry-sand binder of exfol::-a-
Foundry partings of raw dust and a fou ldgi ermiculite is & powe: -t
fines are being tried out. Freshly expan X as & fruit-packing ma.
desiccent; nevertheless, it has been loythent for packing bottle und
. . packing botties a!
terial, and it has foun act.umulinemmpl % me tioned as an insecticide
other fregile articles. The A% 18 meln : filler (tends
; ttery-box filler, thermal jug insulation, roo: !
ot:m‘?r. l;ﬁeterglting int of asphalt), sealing compounds (due to its

" expansive properties), and to prevent ‘“squeaking” shoes. Prelim-

i indi lurge use in oil refining as decolorizing agent,
;z?r{rhﬁslfspll?rl;oc:ewi: seaggm to be greatly superior to fuller’s earth.
One company has launched & thxon;wule adlvlgimgc::rﬁgaﬁp
i i ; ermic -
claiming that the expansive proper tulsls of rawo}r oranculite oun be utl
lized to prevent power leakage past the n_ng,s of vorn sutomobile and
other internal-combustion engines, rest'orlmt, ul ! t‘.)the on; the Bu euu
of Mines hns mude no tests of this procoedure, by Lhe uso of both raw
xfoliat riniculite for this purpose is cove y
gggw:‘lg‘zgneg 2}')‘;2951—20112‘19;52 issued September 3, 1935, to Harold
inker William B. Thomas. .
S"?ﬁ;nﬁggigmd Minerals, In():. (Ralph J. gg‘hﬁgsﬁﬁ:}aﬁ W
Mann, Austin, Minn., secretary) supers etm serals Co.
; i y, after abandoning i
(H. O. Asberg, president). The new comp f mdaning it
‘opti ties in Colorado, Wyoming, and ns,
ﬁﬁ'ﬁl&fg&? litpsn:gﬁ:‘rts on & new dép9s¥t at Gunnison, Coio.,
which it expects to open up end exploit actively in 1936. sculite
A number of compenies and individuals were mining vermicul
or doing development work in North Carolina in 1935, pl(‘loduttl::;lon
being reported by Phillip fS. Hé)yt, F;::xel;lzan(.) C., and others.
o from Encam 'yo.
Shﬁ?ﬁ:&i&e?gﬁlrﬁaf:rsvemﬁculim are not a'vuﬁble, but consump-
tion in the United States, almost exclusively from domestic lsom'c:.es
except for some experiments with. Russian material, doubt ess ap-
in 1935. . .
prtl)’ﬁtl:e? vl'g;geostt.:::i;nrd-gmde raw materiel, suitable (after being
expanded) for house insulation purposes, is sold at $12 to $2$(i 4& t.og
according to locelity, the average probably being between $1: u'ixpte
$16 per ton in wholesale quantities. North Carolina raw velx’-mxc.
is nominally quoted in trade journals at $7 per ton, f. o, b. fmme.:s.
In Omahe expanded material is (l))ﬂu';aied at 14 cent;o ﬁ:sixi-:gul;:)c a:())zn xg
. ts in bags, the price corres; g
:'liltlik 63 p 11'5 tfmt:enln Wuﬁgton, D. C., single bags containing eno;xggls
materie) to cover 18 square feet 3 inches deep have been offered a
cents per bag delivered, equivalent t&) $74.5(zn pecx‘; ltlolllll;) n with that of
The history of the vermiculite in ust.rgiy } coming p{i ith growt£
indivi nies. The leading developments to date seem
ﬁi&dﬁ::iu%lagggx ﬁ;on extensive deposits about 7 miles from Ln‘l))b ,
Mont., & mineralized zone aboix‘t 2 m;les }iong ﬁlﬂ:g;%ﬂ;tolih 1(51 W
Y feet wide. The east end o )
ﬁggr:m%;'!m %.;n:)vllite Corporation of America and the v;:est 3:;:1!
by the Universal Insulation 83 The former concern was L,cfmn lec
by Edgar M. Alley, & pioneer in the industry who died on May 30,

LS TV Y
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1935; & controlling interest therein has been acquired by Fisher Bros,,
Detroit, Mich., tErough William B, Ml;yu ulﬂ ussociates. In addi-
tion to operating the mine and mill at Libby, this com n.ng; licenses
under its patents or has saleg agreements with the F. K.
Co. (plants at Joliet, Iil., and Lon Island Citg N. Y.), Zonolite
Insulation Co. (plants at St. Louis, fdo.; Tulsa, i(la.; Kansas City,
‘Mo.; and Denver Colo.), Western Minerul Products Co. (Omaha,
Nebr.), Micolite Co. (Kansas City, Mo.), and two small Cenadian
plants (Winnipeg, Man., and Paris, Ont.).” A total of about 25 plants
18 planned, ench to be situnted at lnrgo consuming conter for expand-
ing vermiculite to uvoid excessive freight due to the bulky nature of
exfoliated material,
The Universal Insulation Co. succeeds the National Vermiculite

Products Corporation of Chicugo, L., which in 1934 act‘)uired the

roperty and assets of the Vermiculite & Asbestos Co., Lib
}I,‘lus concern, which is reputed to be financed jointly by the Armour
interests and J. N. Camden of Kentucky, has built several expanding

lants in the East and in March 1936 was building & new mill gf
Eibb , Mont., for cleaning 75 tons g day of raw vermiculite, The
frei l¥t rate from Libby to Chicago is $8 and to Detroit $10 per ton,

he economic mineralogy of nﬁxe west end of this deposit is thus

described in a recent memorandum furnished the author by Oliver
C.3Ralston of the Bureau of Mines, who visited the property in April
1936: :

with enriched xones, rare ip this mine, Instead, a sories of syenite dikes blocks
off the ore zone, fo owing about the same strike as the ore sone, and mining is
carried on by steam shovel in 30-foot benches between the syenite dikes. Period.
ically the dikes are topgled over and trucked to a separate dump, Spacing of
the dikes varies from 1 to 50 feet apart. They are thought to ﬂave been the
Source of the solutions that altered the Pyroxenite in part or in whole into ver.
miculite in this end of the ore zone. Probably they were the last intrusions of
the area, as they cut all other formation, Another series of dikes or zones inter.
sect the ore body consisting of material high in a.mghibole asbestos, together with
less altered pyroxenite, and striking about N. 40 E. Wbhile some vermiculite
occurs in these zones, it is a minor constituent, These asbestos dikes are up Lo
10 feet thick, whereas the syenite dikes are generally only g few feet thick.
Evidently the amphibolization of the Pyroxenite in tﬁis earlier series of dikeg
left the material less susceptible to alteration linto vermioulite when the syepite
h

0 - Poor
asbestos fiber, but suitable for making up vermieulite-asbestos—bentonne insulat.
in tes. This will likel unde illi
mﬁ m ” eatiafactoril oy v:;. rtaken after the x.mllmg problem of the yep
The east end of the deposit is richer than the west end and probably

has fewer dikes. rrying has followed only the enriched zones,
end inasmuch s the deposit also containg material that expands
oorly or even is gmte inert (resembli biotite) the workings are
bly irregular and_are operated by 1.::;'5 shoveling into trucks,
.In_Colorado & number of operations are reported, mostly in the
Viemity of Westeliffe or eround Canon City. Hillside, Bone Yard
Park (Sparling mine), Dead Mule Gulch, and Salidg gre among the

MINOR NONMETALS

iti ich shi ts have been made to Omaha
o I{:nc:lg::; fr'(i"ﬁe“f,ll':gil: lll'la.l:gl:g Omaha is $4 & ton from Colo-
8 .

:;.lt‘lio compared with $7 & ton from Montena. -
WOLLASTONITE

i in 1933

i ion of wollastonite wus made in

The fist cg;nm el;l:.gdp{,od}ggzn’r. Thornd ke in the Rm{m:ﬁ(:h::

o ai. del::s(l}oggeSiding, ern County, Calil, I‘hlls l::til:."ils fm m

oo (G50 3 34ippd to Los Angae, wiets s ol o

ineral woo ; &

'xf‘ll?il:;uniﬁ?:s‘:xr:l g;:mtion has been described in a recent paper -

J. T., Miveral Woul from Wollustonite: Mining and Metallurgy, veol. 17, no. 361,

15 Thorndyke,
36, pp. 133-133
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_ TOPAZ: .
oad of finegrained topaz was:shipped in 1939 by the Ten-:

Mineral Products Corpgmtion,'spruce Pine, N. C.,, from the
higue deposit at the Brewer gold mine near Jefferson, S. C. The
pw-material enalyzes 50 g;rcent Al,0;, 40 percent SiO,, 0.92 percent
'.0;7and '12.74 percent F;. uch as the analysis totals over
00, ﬂ; nt, it would aippea.r that some of the aluminum is combined
o iy 0!

orine instead of oxygen.) After calcining, however, it carries

ercent ALO; and 29 percent 5i0,, or about the same composition

cined Indian kyanite. Like kyanite it may be used in special
ories. - A . ‘e

; m; i VERMICULITE

The uction of raw vermiculite in the United States in 1939 was

pr: in 1938 b\;tél did nz:l :r.a.in the 1937 record. ND::hlixées in
10'western output partly can an important gain in No; ar0-
0% where thetx?e are now two producers, Philip S. Hoyt and Cary

pany.is affiliated with expanding plants in Washington, D. C. (Ver-
i y’t«e Products Co.), and Newark, N. J. (Munn & Steele, Inc.).
7The two producers at Libby, Mont., me%"d into & new co ration—
,Universal Zonolite Insulation Co. (C. W. Kearney, president), Chi-

4z0; Jl.—which continues to mine the raw material and to ship
Efcleanpd ‘and sized vermiculite to its own and other expanding plants

E2tin yerious cities. The Mikolite Co. (1100 South Mill Street,

CitysKans.), after being optioned to Lehigh Portland Ceinent Co.,
umsd; operations under the original man‘afement, producing—in
ddition to loose fill—a varied lne of insulating, acoustical, end
ightweight plasters, cements, and coatings, as well as stucco and
‘tural finishes. ong its mewer products is an extender for
umninum paints which, it is claimed, give better results than straight
balyminium paint and increase coverage by 25 percent. Vermiculite
Aox this purposs is only 0.00002 inch in diameter, and 1 ounce bulks
AP ximatemx ounces by volume. Other uses of this fine powder
‘percent ugh 825 mesh) are as a coolant and lubricating agent
automobiles, both in the motor and in the transmission and rear
.* This company gets its raw material from Wyoming. Vermic-
nlite is mined in Colorado by the Vermiculite Co. of America, 406
“Thorpe Building, Minneapolis, Minn. ‘
B 1.

"th'ctds'tc sold or used by producers in the United States, 1924-39

fisrsls Co,, both operating st Franklin, N. 0. ' The latter som- A

" Yoar Bhort | yaue Year Short | valne
2 $18,050
102 0, 003
150 5,908
61 s
y B
1 192000
1256 Rttt
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Freshly exfoliated vermiculite has been reported as bei & pow:
demc.cant? & property that prevented its g:o d emp oyn?:nterg}
packing fruit, but a recent investigation mnﬁcates that vermiculite
that has been exfoliated several months has low ca; acity and efficiency
for the sorption of water vapor. On the other han , the gilica obtained
after other oxides are dissolved out with sulfuric and hydrochloric
sgxmg:cg:ish;xoeﬂe?t ]sgl:'bm prfpert.ies f it has characteristics of a

ent, althou, wing to i
de density.ag , gh & large volume may be needed owing to its

Retail prices of expanded vermiculite remained firm at 80 cents to

$1.35 a 24-pound bag, and prices to building material dealers stiffened. -

The raw material was worth $7 to $12 a¥ton, £, 0. b. mines,

—_——
18 Hansen, L. A., Bamuel, W. 8., Is., and F
Bilica: Ind. ‘Eng. Chem.. vol. ) oo f,?lnmu .or"n{.”l"’: :13'- Wlw—us. of wmr Vapor by Vermiculits and Its

.
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STRONTIUM MINERALS
 [By Charles L. Harness]

The celestite (strontium sulfate) industry weaned further in 194
four producers reporting shipments of 2,784 short tons valucd a
$27,840, compared with 3,005 tons valued at $48,165 in 19044,
During the war, domestic celestite was valuable as a substitute f¢
barite in weighting rotary oil-well drilling muds and to some extexs
in the manuf%ct.ure of strontium chemicals. 4s war demands eased
barite became more plentiful in the drilling areas, and aiso requite
ments for strontium chemicals in tracer bullets and flares were reduced
drastically. Celestite producers have been forced to seek additioal

outlets, generally local, such as use in purifying caustic soda solutiors §
and in making small quantities of strontium chemicals for peacetime

38 shich followed relaxation of Government restrictions on construction.
B The wider use of exfoliated vermiculite that developed during the
8 war was another factor in the increased output.

application.

Imports of celestite for consumplion in the United States, by countries, 1943-45 n

short tons
19043 1944 s
Country | b
stg:? Value s“‘f:;t Value | Bhot | g,

United Kingdom . ... orccancaecacaac. 1,367 | $21,347 1 173 PR B
Mexico. . -] 11,060 | 148,233 3,170 38,101 306! Iam
Bpain 4,454 80,000 2,622 47,876 613 ns

16,881 | 240,880 5,703 86, 419 3,6 oo

Exports of sirontium chemicals from the Uniled States, 1044—45, in short lons

2 tames than do some other materials.
g8 wrbent for machine-shop floors, a paint extender, a refractory, and
| s soil conditioner.

& s, North Carolina, South Ceroling, and Wyoming, As
- E:lars, the bulk of the output came from L%ontana.

| MleXite Enﬂneerin Co., in Gunnison County. .
a
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. TOPAZ |
Shipments of topaz in 1945 from the Brewer mine, near Kershaw

{ §. C,, by the United Feldss)ar & Minerals Corp. of Spruce Pine and
¢ the Carolina Mini

g fom the 1944 total. Two
f ump form and crushed an

‘& 1945 by the refractory industries and for thinning slag in open-hearth

& Exploration Corp. of Naples, N. C., decreased
roducts were marketed—erude topaz in

screened material. Topaz was used in

furnaces.
VERMICULITE

Sales of vermiculite in 1945 reached a new high of 64,808 short -

tous, 12 percent above the previous record set in 1942. - The increase

#attributed primarily to the sharp rise in home and industriel building

Vermiculite is used as & heat and sound insulator in loose form in

" 38 walls and ceilings and in bonded form in concrete and plaster. It is

dureble end fireproof, and its light weight puts less load on building
Other uses are as an oil ab-

Production in 1945 was reported from five States—Colorado, Mon-
s ilb pxl-evi?ius
N : « n Colorado
-ite Mineral Insulation operated in Fremont County and the
! ] The Universal
Lonolite Insulation Co. produced in Lincoln County, Mont. Minem?zt
Inc., which has been producing vermiculite in Macon County, N. -

1944 1943 . .
% ¥as reorganized as Vercalite Industries, Inc., and increased s :». -
Shorttons| Valuo [Shorttons| v R c:pacltfl.l Bee Tree Vermiculite Mines operated in Greenville Coonn -
—_ - 3 8.C. Wyoming, Lewis and Martin Smith produced in Convoite
guroutum uta — 2| s »| s g County, the Mikolite Mining & Development Co. in Carbon County,
Buron et 3 15 1| xm Peend the AleXite Engineering Co. in Carbon County. The tonnages
| w| we 2@ud values of screened and cleaned vermiculite s ipped in recent

The following producers reported shipments in 1945: W. C. Buelle 3
asadena 3, Calif.; The Pax.
, Pomona, Calif 5’
ouston, Tex.; m& :

& W. N. Rowe, 1555 Sunset Ave.
Chemical Co., 205 First National Bank Buildi
Milwhite Co., Inc., Cotton Exchange Building,
Bennett-Clark Co., Inc., Nacogdoches, Tox.

A flow sheot covering the preparation of strontium chemicals from

colestito was reviowod.
“f: :y“wmiml dnd Motatlurgfcul Kagliicoring, Strosittum Ghomslenls: Yol. 83, No. 1, Jauusry M.

3§ years are shown in the accompanyi

table.
Screened and cleaned vermiculite brings $8 to $12 hort
the mine. After it has been exfoliated ingsthe consumf:é :rg:, itaogeﬁ:

jhr $56 to $100 per ton packaged in 25-pound bags. Loss of weight i
wloliating is estimated at about 10 pepl?cent. nf:s oss of weight in

uming an avera
co of $75 per ton, the total value of exfoliated vermiculite sold ?181
5 would be approximately $4,375,000.

Interest in vermiculite is increasing in other countries as well as in
e United States. Trade journals described deposits and uses of the
pineral in South Africa, and a review including information ou loca-
:ox’xb fg?llogy, and production from Australian l(iapox:;il,s was published

B Chenfenl Kanginooring 9nunl Minlug loview, Ocuurrenos of Vermloulite fu Westoru Austeulla; Vol 37,

S 39, Jan. 10, 1943, p. 119,

e
g o

. 2
~ ~feen
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] eelestite received during 1950 was imported from the United
pgdom and Mexico. Shipments from Spain ceased in the previous
, 'wl’xen 8 preclusive buying sgreement with that country was
SInlfled:’ i - C ' ,
"¥The principal uses for strontium compounds are in red-flame
.syTotechnic ‘compositions, such as: truck signal flares and railroad
o %@?ﬂ tracer bullets, and military signal fiares. :

R :17.—Btrontium minerals ! imported for consumption in the United States,
O 1848-80, by countries, in short tons

{U. 8. Department of Commerce]

1048 TV 1650

Bbort Short

tons Value B‘I:gt Value tons Value
5 $788

Lid ] el a8 14600 |07 | 623 00

s | toms| 23| s

603 | 105,438 | we0¢| ss 87| 6638 | Ciie 303

n,7n | s8,70( 084 ] 176,685 ] se30| 1z,2:8

or mineral strontium earbonate and eelestito or mineral strontlum sulfate.

’The occurrence of & typical deposit of celestite near Bellwood, Pa.,
f well a3 other deposits in this area, has been described.®
‘In‘addition _to the previously a:;?orted deposit of celestite in the
richinopoly District in India the Mianwali District, Punjab,
it has been reported in Pakisten near Karachi. No
the reserves in this deposit is available.® -
xz+At the end of the year trade-journal quotations of prices for celestite,
hcar lots, 92 percent SrSO,, finely powdered, was unchanged at $54
per ton. Crude, 90 percent grade, f. o. b. cars California, was un-
-changed at $19. Strontianite, lump in car lots, minimum 84 to 86
iy parcent, SrCO;, was unchanged at $55 per ton. These prices are

U TOPAZ

2~ No production of topaz was reported to the Bureau of Mines

Pmdduring 1050. The Brewer mine near Kershaw, S. C., and the deposit

wnear Naples, N."C., formerly worked by the Carolina Mining &
ngl@rqnhon Co., apparently were inactive during the year.

>:-,-vv4 ‘*ﬁ'p‘ﬁk’ VERM'CUUTE

gﬁl’x‘bducﬁon.% of screened and cleaned vermiculite produced
;i ;the United States continued to gain and in 1950 were 208,096
‘ehort tons valued at $2,122,427, representing an increase of 23 percent
L guant.ity and 26 percent in value over the preceding year. .
W5 Production in 1950 was reported by the followmng comgf,imes:
~ . Jonolite Co., 135 South LaSalle 8t., Chicago, Ill. (mines at Libby,

another de
s estimate o!

» Hamlton, Howard V., Notes of the Occurrence of Celestite in Pennsylvania: Rocks and Minerals,
vol, 25, Nos. 7-8, an-Auust 1950, g&'um.
® Bureau of Mines, X iners] Trade Notes: vol. 31, No. 4, October 1950, p. 32.

PR
LR

Bl
RN

4:2'5 Pine, N. c. (mine near Spruce
ﬂ-:;’{ Kansas:

ERRCVREP RN W ¥
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Mont., and Travelers Rest, S, C'i?; American Vermiculite Co., Spruce
ine, N. C.); Mikolite Sales Corp:,
City, Mo. (mine near Enca.mgunent Vgo.)' Vermiculite
%, Supplies, Inc., Sylva, N. C. (mine near Sylva, N. .); The Vn,rie%.te
& Vermiculite Co., Groenmountain, N. C. (mine near 'Forbes, N. C);
=+ and Colorado Vermiculite Co., bolora.do, Springs, Colo. (mine nesr -’
Westcliffe, Colo.). R : .
Miners and processors of vermiculite have formed the Vermiculite
'~ Association, Inc., to increase and diffuse the knowledge and uses of
¢ vermiculite in widely diversified fields. Standard specifications for
- both crude ore and expanded products are being developed.®*

o

" TABLE 18.—Screened and cleaned vermiculite sold or used by producers in the
United States, 1043-60

Year Short tons | Value " Year Short tons | Valuo
o5 131,385 | ¢1,308 672
50 3lo sems | iR
,808 165,810 | 1,686,419
86,300 208,000 | 3122427

Assuming an average price of $80 & ton for exfoliated material and
. & 5-percent loss in weight in the exfoliating process, the value of

exfoliated vermiculite sold in the United States ‘during 1950 would - -

be about 16 million dollars. .

Uses.—Since vermiculite entered the commercial market some 25
years ago, the variety of uses to which it may be put has steadily
Ancreased. In the main the uses are based on the structure and light-
ness of the aggrogates of exfoliated grains. Among ite many uses are:
Aggregate for plaster and concrete, insulation, soundproofing, refrac-
tories, stucco, safo and vault linings, wallboard, filters, plastic prod-
ucts, rubber goods, and as an extender for paints. Recently increased
attention hes been paid to the use of vermiculite for agricultural pur-
poses a8 & 80il conditioner.% _ :

A portable expanding furnace for vermiculite has been developed for
situations where large operations are not justified. The furnace will
make it ‘Possible to process vermiculite on the site at construction
projects! ‘

. he resilience of studless 2-inch solid vermiculite-plaster partitions

was established in recent impact tests.

Use of vermiculite as a refractory is beginning to attract wider
interest, both as brick and in & variety of moulded shapes.® :

Prices.,—Domestic screened and cleaned vermiculite in 1950 aver-
sged $10.20 a short ton, f. o. b, mines, while xuot.ations of South
African crude were $30 to $32 & short ton, c. i. f. Atlantic ports. The
wholesale price of exfoliated material was about $80 s short ton during
1950. :

- % Conerete, vol, 88, No. 12, December 1950; p. I4.
® Baunder, D. H., Value of Vermicullte in Agriculture and Hortlculture: Rhodesian Tobacco Jour,
(8alisbury, Southern Rhodesla), January 1951, pp. 81-87.
® Rock Products, vol. 83, No. 2, Februnry 1950, p. 84.
& Pit and Quarry, vol. 43, No. 3, October 1950, p. 125,
# Refractories Journal, February 1950, pp. Ms
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- Afriea.—Sales of vermiculite in the Union of South Africa during
1950 were 31,497 short tons, an increase of 35 percent over the pre-

ceding year. Of this amount, 16,5631 short tons were exported to the
United States, with & total f. 0. b. export value of £S. A. 91,483, or
sbout $15.49 a short ton. -

“The Department of Mines of the Union of South Africa has made
an extensive study of a vermiculite deposit in northeast Transvaal and
reports the existence of one deposit, with over 5 million tons of vermic-
ulite of ¢ommercial grade. Other deposits have been located in the
Petersburg and Zoutpansberg districts. Numerous tests carried out
3{ the Geology Department of Witwatersrand University and by the

vernment Meta ull'ﬁical Laboratory indicate that the hydrophlog-
opite type of vermiculite occurring in South Africa has an extension
factor ranging from 21 to 30.%

At several places in Southern Rhodesia vermiculite deposits are
known, and some production has been reported. Occurrences are
also noted in Nyasaland. : '

Other Occurrences.—Vermiculite deposits are reported in the State
of Mysore in India.

The vermiculite deposits near Liberdade, State of Minas Gerais,
Brazil, have produced some material for local use. -

discovery of vermiculite at Stanleyville, near Perth, Ontario, has

been announced by the Hon. James J. McCann, Minister of Mines

and Surveys, Ottawa. The mineral varies in grade from place to
place over a large area, and considerable development work will be
necessary before the full potentialities are known.% -

. An occurrence of vermiculite in Queensland, Australia, has been
reported, end further prospecting of the deposit is recommended by
by the Queensland Geological Survey.®

WOLLASTONITE
The only deposit of wollastonite being worked in the United States

' gda%is at Bristol Mountain near Willsboro, N. Y. From this deposit
(]
-d

.Willsboro Mining Co. produced epproximately 2,500 short tons
: 1950. This material was valued &t $20 per ton, f. o. b. the
shipping point. Sales were for use principally in ceramics and as a
emical raw material. A considerable amount of research into
probable uses of this material has recently been carried on. These
tential uses include electrical insulators, peint extender, paper

- filler, industrial and building tile, and many others.

19:0 D}??‘r‘t:x;nc of Mines, Union of Bouth Africs, Quarterly Information Clrcular, October to Decembe
® Northern Miner (Toronto, Ontario), vol. 36, No. 35, Nov. 23, 1950, p. 33.
# Queensland Government Mining Jour., vol. 8, P‘X?:. 881, l?l'r 20, fl.'il. P. 168,

PART Ill. STATE REVIEWS
gThe Mineral .glndustry' of Alaska

% By Alfred L. Ransome and Williom H. Kermns
[ e
GENERAL SUMMARY ‘
GOLD output in Alaske.in 1950, following & 2-year decline, in-

creased to the highest point since 1942. This unexpected gain

in production of the Territory’s greatest value commodity was
largely responsible for the increase in the over-sll value of mineral
output in the Territory to $17,852,000 from $15,549,000 in 1949.
Altgough coal continued to rank second to gold in value of out ut,
production was slightly less than the record production of 1949. The
mining of platinum continued to be an important factor in the mineral
industry, with production of crude platinum metals exceeding that of
1949. The output of lead was three times the 1949 production, and
silver gained 46 percent over the previous year’s total. Copper and
zine production—entirely as bygroducts from other ores—showed an
increase, but remained minor. Production of tin was relatively small,
but substantially above the total for 1949.

TABLE 1.~—Mineral production of Alaska, 1848-50

. 1048 1049 1050
Mineral -
Quantity| Value | Quantity] . Value |Quantity] Value
Antimony ore.......... short tons... 68 m.m 74 $31,350 .
Coal, bituminous. . .__._.... do....| 407,006 | 2,780,376 | 33,833 | 8,300,308 | V412, 4357|743, 635, 445
c"ﬂf" f a0 m%: l.eog‘,gfs a8 m%'%& 280,272 | 10,12¢,620
f{ul (;Eh,on uz;-. ‘ ?6”6 A ' g 10, Lo "140 0,230
orwry-....-.-llukl poun: s { g
vei........short tons..| 060,020 | %,377,407
Eﬁ':grf"d bl trohyon ,S,'}$ E wr sgm 265 f* e s
gméi'"("""\'. """  ado ) i I | flemw w| Thm
ungsten (60-percent concentrates
i 3
blpments) -Short fous VA ] 8,852 | 3 496 [ muu
Undistribated § o 1,257, 704 4,003, 036 2,054, 738
Total : o---] 13,024,000 15, 849, 000 17,853, 000

1 Final figure. Supersodes preliminary Sgure given in commodity chapter.
9 Value included with “Undistributed.”
8 Comprises value of clay and pumice (1048), platinum-group metals, and minerals whose value must be
oonoealed for particular years (indicated in appropriate column by foutnote reference 3).
1363
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from the Berg Aukeas mine u: 1956 compared with 1, g1
ris were 1,022 short tons in 1955 compared with 0697

1954.  The 1955 exports comprised 1,020 tons to West Germin

2 tons to the Union of South Africe. ’

TheaBecrig Adukas m:l)lino was reopexfm»}c}ér}xl 19,53 ; unde; und : - : .' R .
ment disclosed s uantities of high-grade vanadium o . PR L7
compn}.:ly exi)eriefnced qmc{heasin (filfﬁ &y in m»,int.»,}n;he vermIQU|ltg'i_
enough supply of ore to the rofh that section o » NETREE < TP T
West mine Eexéx‘g worked, and a substantial tonnage was drawi't By L. M. Otis* and N"“ ! Jensen
old tailings. Work was resumed at Harasib IIT mine to exolo e o 50X

N N, .~:"".__
— .*. CoENE
5 Y

v T

lead-vanadiuni ore body at greater depth; some lead-vanadidi o -t e ' o Mess
- RUDE vermiculite production ‘nearly yogained the high output:,

exposed by continued underground development &t the Baltikj

taf
&+ and a geological examination of the old Nosib lead-vanadiums 3 . ] A . - urth yeor in statisfical:Axiyeds
"} _ Mmine gave encouraging results, which will be investigated furthiir i 3 ‘estabgj’;lll"db? tll?es lﬁsuiga?déf‘%he: ".‘-;ver 2y00,0(l)10 A'&P’J"W'J prede
: 2 ‘ recording s. . The Union of Sout ca WhS HECLy
R . i cers. . 1he Union ! 2V Taan-t el
e OANA B o emortast oreign producer, s output rising almost 30" A
; beNew Zefal&nd.’—Hithertf,o found to ll:e unus?lble in bl(;st,x rcont over that in 1054, .. ¢ 3 R
5 cause of the presence of titanium, the vast deposits o , 1~ DBAR IATIO vt
- extending fm:::],l Patea to the Waikatio in New lﬁeﬁi’asnd, estim4 oo DOMESTIC PRODUQIONS P 3! Sta
contain 700 million tons or more of recoverable iron. may: - e Seven firms operati mines gt
the basis of & large new industry as a result of experiments a{ :  Orude yermicul;te. ude :?;'miculiteom l;?&g: Of the firms, 4 gold.* 'ﬁ?
toria University College. Titanium might be a premium i gported: output o t.-m'“ as screened and cleaned crude to be exfoliated. i 22t i
'+ that would make processing eoonomicaf since magnetic séparatios eir entire produc l: others, 1 produced only for its own use, and: 2 ‘s
" yielded & product conteining 0.3 percent vanadium and g'" . .lagltsﬁ Ogﬁ eix? production for thefr own exfoliating W&ﬁf e
titanium, ' VAN AL U part : in the open marketyi i . S NN
x _ I d gold the remainder in the open markes, ; from the'm TRE:
& '-um:mu“mdw.nmmmv‘nm From New Zealand Tran Saads: Vel The greatest production: of @de_.w?@a%tgf::aﬁes. o. 15»«; Sdenss
7 Oot. 14, 1055, pp. 436437, ) , ] if'the Zonolite Co. near Ltbbg, Moxit;, '»ch e t Company:”:
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Cardling, but none from
or,Colorado during 1955. .- . 1o '

LB ek Sion 1940 30 {avarage, and 1951-00
Bhort tans
' PS— - S .'.:.-'»',_“-;'*' ‘ et
“Exfoliated Vermiculite.—In 195528 w&pﬁ%ﬂ
' - n 32 States and quuu.- orth Cerqling. &
: exloliating plente, with 3 plauts fa (53 Qrniny,
' B! Florida, New Jersey, and -Pen and. 2,
o ' . issouri, and Massachuset{s. iz All
K aonie vermiculite-exfoliating Pl.llﬁt
Lo 37l :;3 of 158,000 Bhott. wm{?
’ ‘? exidarly $10 million, was sold or{:;:ged%
. ‘.‘1,:
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CONSUMPTION AND USES o L
| ication for vermicylite s an insecticide and herbicide /s,
wsﬁ r%e‘gr:elx}lmanth:::purposes itg.,_matg;be mixed with fertilizer’;

THOUSAND SHORT TONS ) DOLLARS PER TOX
250 2s

: illed into the ground separately. :Other pubjects discussed were, .7 sz
) ' . : ‘:Ix;'e machine applicglt?on of vgrmx,c te goncrete end plaster for floor by
200 - \/%—zo f‘ceilings,{oofs, ¢pendrels, fireproofing ;steel » and scoustical oary
streatment. . P N . Tl G e e
, , 3 of vermiculite in machine-applied acoustical plasters Was'the i 2,
l ool production *:faul'};l;:tuﬁ & meeting of archit.ects,'pfastenng contractors, ‘and Zot ; 5
i ‘lite Co. officials in iﬁnneapohs, Minn,' , Buildings in which ‘yerm R TR
0 / . ‘ulite had been machine-applied for,ecoustical and fire-retarddn LT :

were inspected by the group. Exploratory varmiculite; s
'=p;:!r.sptz§esﬁre eteets ult)s, the Ugithgg..opm and full-scgle,itpg;g Sz—.,_g:w 5
;'{Inderwriters' Laboratories also were: discussed. . Thdtestisr Btk
“sponsored by the Vermiculite Instituts of Chicago. s g SRR
" The Bureau of Mines did dot canvass producers oonceme:ﬁsg isge, iRy
‘s in many instances the exfolintors gre not aware of the end, see T
However, the largest vermiculite produder, the Zonolite Co.‘,, bTep ;.. 2
a data book listing over 40 industrial uses for its product.f B& 8 e
describing these uses in terms of absorption, resiliency, and 8l LA
expansion, and characteristics as a filler, lubricant, catalyst, dielectxi¢,« cs %
and insulator, the book includes a selected bibliography on wmq?‘% P
i Yoz "’"V.. ; § . ¥ eyt e G 8 33
h‘;"f‘he relatively small quantity of vermiculi 1oulite used in the unaqubateh*}g( : 1‘: :
state included the following applications: A catalyst in the preparation;.=:
of petroleum hydrocarbons and other. organic compounds; an ingrec
‘ent in soid-resistant etcul):mgpowder'#npdé:g& to ‘lx:i)lt.en_n .\.
r'~ e &N iron un t?m "4 ,.._ Y QRN BT P TY ;

E ctglx;pomﬂg britgixets of férros g‘fpped 8] dmpem;%?g 41 _7.9.1: ;’:
of molten metal. L e B R E AN ot
l@}‘fe construction industries consume most of the exfoluw L
“ miculite. ~Agriculture used & substantial onnage, and many rélaty
" minor miscellaneous purposes constituted the remainder, ;51

PRICESZRT e

. }}a } 5, > A_ ! g
. ) - . XN L e A 5

The aversge value of crude screenéd énd leaned vermiculite] "3_1. 3

' 'mine in 1955 was $13.24 per short ton,.&2-percent mcroa.ue__;ﬂ.ygﬁl_ %

© The average value of the exfoliated product f. o. b. produceral-plant><

‘ was $63.31 per ton, & decline of 15 percent compared with th ;h‘ R

Y Vi ear. These prices are from a Bureau of Mines.
] ﬁme{q&otaﬁom a.rre. seldom found m ;‘th_e‘ _trade journals. .- -
" 'FOREIGNARADE:

) S g s o > pes =
’ /'Ploni price f.o0.b.per ton .
100 . o .

0 1 1 ] 1 ) 1 P
1944 1946 1948 1950 1982 1954 195¢

Fiaurr 1.—8creened and cleaned crude vermiculite sold or used by producers}
the United Btates and average value per ton, at their plants, 1044-55. A

TABLE 2.—Exfollated vermiculite sold or used by producers ln:;t'he Un
) - .- States,! 1964-58 S ‘

Year Operators | Plants | 8hort tons
. . por i

1054 : e 0] 164900 [s10, 807,03
1960 He 7 #’m"“ & %

182 Btates and Hawall.

Mine and Plant Developments.—Zonolite Co. had & new mill und§
construction iri South Caroline in 1955. The mill was to be f ¥
equipped with the most effective machines including froth-flotation
applied _(hrect‘l'g~ to shakmf tables for ‘removing impurities froig
vermiculite. . With its completion, vermiculite mining north-of Grea

ville will be discontinued, and the older mill at Travelers Rest, though g : o soh rad LS e
) ! ntinued, ¢ . 8 s Liest, Laoug ! 'The Union of South Alfrica’ kne-only. i
idle, will be maintained in standby condition. Active mining W ‘erude vermiculite to:the Uni! 8l: Ahe quantityX

- underway at several de&sits south of Greenville. The new mill'g
Enoree, Spartansb unty, is not only centrally located wi
respect to the mines but is adjacent to two streams which'are ad
quate to insure water supply. " .
Southern Vermiculite

" destination of its expdrts ate shOWRS %
About Sgé‘i)ercent.of Canadish réquire crudd »)., :’,}_: iy
.were supplied by the United States I _‘31;1_.e.~r¢mam erb;:;.. 0. mﬁﬁ BT
“.—-— LA -,-,;\ 58l .,._u!.. .a." “
s Pfiories Tadustries, Sontractoy, ""f"“%:un" ""u”'nﬂuu%w’lng&'&"ﬁm siptect
%mmmmcvmmmwaﬂ}:wm mubag‘

N
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Patents.—~ A new type of bondin
positions was patented. The
are formed contains exfoliated

A patented lightweight co
exfoliated vermiculite and

gravity.?

A new type of insulation fo
vermiculite with asbestos-board

A patent was granted coverin
of sodium silicate
coating.
and other
and mak
ings con

TECHNOLOGY

rmiculite and

new type of plaster aggregate com;
ks grarl:uls.ted bla.setfafumace? Y.,
liated vermiculite ean be
chemical reaction.’* :
ferred rooting medium in a palents
packaged plant-growing box designed for rapid germination of plisi
A patented surfacing material for walls and ceilin
foliated vermiculite, lime,

quantities of a plasticizing agent such as barite,
kaolin." ' :

.. Research.—A graduate fellowshi
i Clemson College.
the ph'y.'sical and chemi

lite Co. at
. relationship of

to its geological origin

At 2 joint sympos
Inst.it;udon of Naval Architects,

2. B. (assigned to Prrker
. 8ame: U. B, Patent 3,702,425 !‘:bl.’ ﬁé?m
33 lite Co.

. Cement-f d
O. (assigned to Zono)

Rust

0, 1955, i

for' Metals: U' 8. Patent 2,711,974, June 28, 1085.

uz N2 to Zonolite Co.. Ohicago, ). by
pruﬁ‘eﬁf \'ennleume: U. B. Patent %ﬁ%ﬁ\ug.)l%?ﬂ%.m‘“ Composition ef

2 Axe, W. M, ed S0 Philll
1088 ¢ (assigni Pe

3 Peerless, 8. A,
4 Olipson Com
1958 pson, 8.,

8 Chemical and E
# Mine an
" Pit and
Pp. 226, 228,

d Quarry
uarry, P,
-y

a0 for Surfactng Walls

ium of the Instit

tile is 3 by 18 by 36 inches lon
into 2- by 4-inch ’buske

N :
Proof Oo.), Bonding ummm@nu ,

twelght A, Masses: U, 8. Patent 3,703,980, Mar. T058
oﬁmm » Method of Insulating U’ﬁm‘m{md D

©Co.), Beparation Prooess: U. B, hun%#m.m A%
3 s

» Mintature Greenhouse: U.'8. Patont 720,725, Oct. 18, 1055,
posit! ,Oemnaf'mdm Like: U. 2. Patetit

News, vol. 33, No. 9, Feb. 2, 1

nﬂwﬁu 035, p. 834,
nnneedn, don), Tale and Vermiculite: Vol, 21, No.
pe Firm %ﬂ Preo-'at ﬁonmh Rool-Tilo Plunt: Vol,

g material for se in moldir
mixture from which molded
vermiculite, asbestos, and tale
nerete - includes, amo,
varigus other materials of Io

7lito plaster over metal lath is effect
o geiling end that vermiculite-poner

ximder these fire conditions.” . .7\ .\ -

, Yermiculite is one ingredient

underground pipe employs
or mineral-wool jackets® &
g the use of vermiculite in a m} L,

solution, metal oxides, and kaolin, as a protedf;
It is claimed that this mixture applied to steel, a!
metals prevents corrosion under
es them resistant to chemical res,
tain 10 percent of expanded vermiculite.}
atent was issued for a n
largely of exfoliated ve
- In & new separation process, exfo
a support for urea or thioures in the
Extoliated vermiculite is the pre

moist or dry heat condif X
ctions. Recomm

containbvayd:
and portland cement together with
challk, whitirp

8 all
sl
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) ?E:gt Il‘:),‘ng, 16 inches wide, mdz to 5% lzlchw re‘n}n A
strdng enough for walls in.1 story knd 1X%-s ory residences,
ey apted for fireproof demountable partitions’in;mdust

WORLD REVIEW
NORTH "AMERICA
produced exfoliated

pa

»

d like lumber,

and 1951-85 fn ghort tons

- (Compled by Helen L. Hunt]

Geological’

Y epartment of Mines T iy
g ¥ biuréai of Mines, Mtiiral Frale Notid: Vel &0,
) NP A

s

Lo

Panels:

»

~

ST T H < -,_\,;‘ R
odes W?"ﬁa‘ lﬂ.ain: ot 5 ..%\1

p t etepocmameainbeqivne]
mswaﬁﬂﬁmﬁymm).. :

e L . 4 il M
A'verago for 1 yor enly, a5 1950 Was 13t year WM

ky

of intistastdls
logical: D

il ]

b

anmu.a.g.q.é

‘v

, is effective in protecting

tal lath is ‘ﬁ""’“"xm& alabs are
ARERS s
' ixture used: by,

istyre; $ud

B

W
[N

; o Uni i¢a% Col
the remainder from the Union of South Afﬂ\ Sperttns
Gn'n 1054 was 21,064 short toe 13 peroent los thea T4533

s Wrme e E R A
ermioplite, by -countries umgg 9

10,603 oty on | 30000 | amnens| “hnias 438
10808 | mr,002 | s 063 | 120,00 | a0 [

AR5 I RS

Pl €}

ddﬂbrieg,‘lndiaﬁ\;‘:
. ﬁ.,.-,ir P ( o
A Bopumta rwor p B
AT S 3

n.:llii'-;"}'? X oA

d thit Vermie
tealTpppe

RO

A s th 3

o

AT 2
2




e L

g i i 0

FANE O

.
)

Ry

PO

N PR

i&.’i-h

PO

»

bt L o

EAAbC e

s

Yo

o

w3

_—_— .
 Mining World, vol. 17, l!:o. 3, March 1935, p. s

g AFRICA s
Mozambique.—The Transvaal Ore Co., Ltd., of Johannesburg
investigated vermiculite deposits of Panzo at the Zambezi River in the
Tete district.®
Rhodesiz and Nyasaland, Federation of.—A detailed account of the
geology of the Middle Shire Valley, Southern N yesaland, mentions the

existence of vermiculite ore regt] Iting from the hydrothermal alteration ,

of biotitite-rich rocks of the Basement, complex.® ;
South Africa.—The Transvaal Ore Co., Ltd., reported its 1955
shipments of crude vermiculite ore from Palabora, northeastern
Transvaal* This company purchased competitive properties in the
Palabora distriet, northeastern Transvaal, and was the sole exporter of
South African vermiculite ore. [t reports over 6 million tons of hydro-
hlogopite vermiculite and a substantially larger tonnage of hydro-
iotitic vermiculite indicated. None of the latter was mined in 1955,
Processing capacity was shid to be 80,000 tons of crude anpfally

American Vermiculite Corp. was the only representative of Transvaal

- Ore Co., Litd., in the United States and Canada,

TABLE 4.—Exports of crude vermiculite from Union of South Africs, 1954-56 1
195¢ 1085
Oountry of destination Value ? Valus
Short Bhort
‘ tons tons
Total | Average Total | Average
United Kingdom..._.o..oo.eo ... 8,363 | s161,186 $18.07 1,711 | 8217, 414 $18.68
United Btates .| 7,853 7, 15.86 | 10,637 166,357 | ~ "15 44
Italy. + 5,036 455 17.56 5,748 | 103,860 © 18.07
France | 5200 97,43 18.71 4,811 80,421 18.53
C -l 5160 79811 15,47 8,108 | 40,680 15.68
Oermanx 2,663 953 17.00] 3,928 84,1271 1850
De 2,401 | 45,021 18.07 1,438 | 27,130 18.80
Netherlands.._ - 7777777777 """~ 1,103 19, 650 16.90 1,024 12,6781 - 17.16
Alut.rllh- ——— 578 10, 158 12.87 [ ] 12,017] " 18.42
Bw, 1,007 19, 841 1.8 368 6,000°1 ~ 1820
Cube......... 849 4721 18.47
Rhodesta. ... 116 2,167 18.68 304 5,854 © 19.26
Mor 1)4 385 .68 -282 7,102 3518
Belgium caer] 801 6,813 17.42 280 a7, 19.38
Venezuela. 130 248 17.29 197 48| nn
1 197 3,408 12.60
OO EPUR M 181 3102| . 17.64
1,204 22.30 180 3, 167 10.92
............................. 133 43161 3197
70 1,283 18.04 130 2,88 . 12.97
H [ 88 17321 1.8
apan v 186 3,188 17.13 88 ), 827 17.38
Mulu;l ................................... 56 1,003 9 80 1,121 10,00
Now Zealand 170 337 18.92 8 Lin ] | 20.5¢
Bwitzerland > ne 2,078 17.89 85 013 18.88
Norway. . .ee PRUUS PO 80 834 - 16.68
Arabla ———- [] 874 16.81 28 B34 10.07
Austria LT TT DTS [N S 2 37| 16.08
Obile A 48 800 18.84 19 b 18.89
Ke_nym . p . 18 215 18.33
1 - 101 L83 s .
Total. ! 40,923 | 704,828 17.22 4,70 | 783,651 |. .1%.88

1 Bource: Union of South Africa Mines De, ¢ Reports, ) o
s Con?med to United States m_mn:; at: 3-';" r'a"::n olgA£ 1-{'83:?(’1»0: BAL 1=UB852.7800 (1065).

.71 Ky B Lk

2 Morel, 8. W., Blotitite in the Bassment Coin dex of 8Bouthern Nyasaland: Gieol. Magazine bR
lnglan?’: vol. 92, No. 8, May-June 1955 PP, ﬂl-zla. y : o . i N

¥ Bouth African Mining and lncimser]ng Journal, vol. 64, Part 1, No. 3244, Apr. 16 1058, p. 268.«‘,"
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By Robeit T. MacMillan s

St

. Y

A LTHQUGH estimated watér requirements of the/Usftat

reached & new high in 1955, the supply situation"wa

ing rains. Runofli¥as:

most areas by drought- t of the Nation andéx.

Y than for theprev) ALy
. Aress of deficiency were less than 3 2
:nlc)lell-r(:gg: drought areas had,l:gqhxved_ some ramfall _
year. . ‘ L K
TABLE 1—Percent of average snnual precipitation, by ¢

ISR e
State Trwso | s | ma | B3 2%
100 0] o
Alabama {3 'g 3
Arkenes m 122 2
Callfornia A i ’
Connecticut. - o 102 e ;
Delawars. y 0 ot 23
Florida. -s o o1 %
a. 113 BL 3
daho. 4 %‘1‘8 g < et
ndians w| sl e
Towa., 158 T o
Kansas 13 g
Louisiana. . ; 126 %
Maine 102 12
Maryland . - :g ) .nT :
Michigan 123 0I1.
innesota. X :% E R
Mgm-'{ - };g ;}
12:447.9 . 4.2
#:l?mkl 85 85 W
Nevads. 138 108
New Hampahire. ~ 7 w 1204
Now Jersoy . [ -
New Mezloo. b . 304 108 l& .
New York. a7 83 »
North Oarciing. *.108 7 g B
North Dakota. 18 110 %l
Ohio. i 4 104 106 np
Oklabioma, 135 7] PiE b
« - 2 ;
Peesayivicia - el @ 3
o Is! [ 82
th Osrolina o o 16 3 tr
Boul
Bouth Dakota, gazml o uel L8
v : _15 ‘ i
Veemant ' i 100 %X
Virginis 18 P4
Wash 18 -1t
o !
;9
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Vermiculite X
By John W._Hanwen‘andNanC.Iensen' -

&

ERMICULITE consumption in the United States dropped
\f slightly in 1960 due to lower industrial activity. Imports of
crude vermiculite from the Union of South A frica rose § percent.

TABLE 1.—gallent vermiculite production statistics '

w'h

{Thousand short tons)

I w65 | 1086 | 1057 | 19 | v | s

(average) .
United Btates:

Production: .
O earags vatie Seten| saes| san| eci| snis| wlel| wia
e n!'u’E' e sods | exist| eis| san el wd

(] emeenose) -
Wockd: Production, rude o] 33| 33 o |

DOMESTIC PRODUCTION

Crude Vermiculite.—Three domestic producers of crude vermigulite
reported production of 189,000 short tons in 1960, a drop of 4 percent
from 1959. However, the value increased mnearly 1 percent to
$3,108,000. This reflected an average increase of 73 eentaﬁer ton.

Exfoliated Vermiculite.—Production of exfoliated vermiculite; was
151,000 tons, a drop of about 2,000 short tons. The average value per
g;xs’aionécsc&sed $5.54, resulting in an 8-percent gain in value to

,000. _ o

Low-grade vermiculite deposits in central Texas were described.
This material was not of commercial grade, but the reserve was large
and prospects for exploitation were considered good* . . s by
: . N T2 o
e met e D st gy

o Ipiee Hhd
8 Calabaugh, 8. E., and Barnes, ¥, E., Vermiculite in Central Texas ; Texas Unty., Borean

Econ. Geol. Rept. of Investigations No. €0, 1059, 82 pp. . :

1189 -

1




1190

TABLE 8.—8trecned and cleaned domestic erude vermiculite sold or msed by
producers in the United States

(Thousand short tons and thousand dollars)

MINERALS YEARBOOE, 1960

Your Quantity Valus " Year Quantity Value

) \ F
106168 (Averngs).ceee---- ‘8 2058, covmmieececac ] 101 02,8
1056..... —] 18 |.. xaas | 1089l T T ITTIIIT 27 2,082
soey. LTI 184 0} T Sen—— Lo 1] 8108

ot s b
TABLE 8 —Exfoliated vermiculite sold or used by producers in the United States
(Thousand short tong snd thoasand dollars)

f M PR Operstors |  Plants States Quantity Value
; [ ; .
(average) ! 4 5 33 152 04
i L% s 33 1891 - n&m
1967. 26 4 85 161 9,910
1968, 25 81} 85 168 9,78
1059 : ' |y L7} 163 9.801
1960 27 82 83 161 10, 302
" 8 Data 8ot eomptied befors 1854, ‘

CONSUMPTION AND USES

| _building plaster, lightweight concrete, loose-fill insu]aﬁ:ela
'and 80il conditioning markets continued to use most of the exfolia
~vermiculite. ; Miscellaneous uses in¢luded insulation for dpipes, stoves,
i and safes; seed propagation; and herbicide, fungicide,
fertilizer, and fumigant carriers. o

PRICES

* ' E&MJ Metal and Mineral Markets quoted nominal yearend prices
for crude vermiculite as follows: Per short ton, £.0.b. mines, Mon-
“tana, $9.50 to $18; South Africa, ¢.I.f. Atlantic ports, $24.75 to $38.50.
- The ave mine value of all domestic crude vermiculite sold or
‘used in 1860 was $15.62 per ton, compared with $14.89 in 1959, and
'$14.28 in 1958. Pt : '

'~ The-average value of all exfolinted vermiculite, f.0.b. processors’
plants, was $68.23, compared with $62.69 in 1959. -

i P e Lt - 4 | [ .

R R FOREIGN TRADE |

Crude vermiculite is imported into the United States duty free.
The Union of South Africa continued to be virtually the only source
of imports. The United States received 20 percent of the South
‘African exports, the same as in 1959, but the quantity imported was

greater by 569 tons.
WORLD REVIEW R

Canada.—Production of exfoliated vermiculite was 344,000 cubic
yards in 1959, a 13-percent increase over 1958. Five companies at
11 locations exfoliated the vermiculite imported from the Union of
South Africa and the United States. Seventy-two percent of the

vl . »

.
+

-

VERMICULITE 1191

 exfoliated material was used a3 Joose insulation, 20 percent in insu-
lating plaster, 2 percent as an aggregate in concrete, and 6 percent in
other products.¢ ' L ) SR

A vermiculite deposit at Stanleyville, Ontario, was being developed
by Olympus Mines as an open pit operation. The deposit was re-
ported to-contain 64 percent vermioculite, and the company planned
';to build & mill to process 200 tons of ore a day.® -  °
.. Imports from Union of South Africa decreased 25 percent under
1959 ghipments. Most crude vermiculite exfoliated in Canada came
from the United Stntes. .. .

India.—The geology of a vermiculite Qeﬁ)omt in Mysore State and
~ the theory concerning its origin were published.® :

fé'y

TABLE 4.—World production of vermiculite by countries®?

(8hort tons)
Country 1 werss | awse | a7 | s | we | e
. (aversge)

og n{ 287 11 3105 8105
85 1,038 3 17
255 07 L <] % 112 a3

. Morocco . 147 :

Rhodesia and Nyasaland, Federation of:
Bouthern Rbodoesla_ _ . o eeeoeen e 110 205 400 80 levecnnanea
’ glnsanylh. -e 91 125

‘. Unlon of Bouth Alrica. ..ccceceacecneaaa.] 40,778 53, N7 62,819 M 04 52,398 .9‘022
., United Arab Republio (Egypt Reglon). .. 176 83 %3 331 330
: ., United Btates (sold or used by producers).] 201,405 | 192,628 | 183,987 | 100,804 | 206,570 109,036
World total 19 ___.c.o.eeeaaene. -] 243,445 | 353,800 | 947,566 | 243,808 | 359,763 208, 873

' Vermicnlite Is uced In Brazll and U.8.8.R., but data are not avallahle, and no estimates of their
production are lacluded In Lthe total

; 3This table incorporates some revisions.

1Estimate.

Compiled by Helen L. Bunt, Division of Forelgn Activities,

Itely.—A large industry using vermiculite in various ways, partic-
ularly as lightweight aggregate and for thermal and acoustical
insulation, has developed since World War IL' Imports of crude
ore from the Union of South Africa increased from about 2,000 short
- tons in 1950 to over 8,000 tons in 1960.

Morocco.—A vermiculite deposit nesar Tetuan in northern Morocco

,' ' was leased by the Moroccan-American Development Co. of Casa-

, blanca.. This company planned to mine and process the ore for
export.

‘ akistan.—A vermiculite deposit discovered in the Western Ras Koh

" Range south of Dalbandin in 1957 was rexiorted to contain a large
quantity of low-grade ore. The ares was leased by a mining com-

pany in 1960, and plans were made to develop the property.?

7
- 4 Wilson, H. 8., Lightwelght r,oéutu. 1959 (Prelim.) : Department of Mines and
S Tech. SBurveys, Canadian Miner. Ind., Ottawa, Canada, Review 27, May 19060, 6 ﬂ:

| Oc.tN:"l';)e({(l)l leln;r (Toronto), Olympus Planning Vermiculits Output: Vol. 48, No. 28,

. 8, , . 18,

¢ Murthy, Rama_R. K,, Occurrence of Vermiculite In Mysore Etate: The Quart. Jour. of
* the Geol, ‘iln. and Met. Boc. of Indla (Calcutta), vol. 82, No. 2, June 1960, gp. 87-91.
T Mining Journal (London), Mining Miscellany : Vol. 288, No. 4388, Nov. 2 1960, p. 608.
. 9Mining World, International News, Morocco : Vol, 22, No. 1, Jnun{‘lﬂéo. . 18.

lﬂ.ﬂ #l lnlnxzzgoumnl (London), Mineral Production of Pakistan : Vol. 264, No. cuo& Mar. 18,

. P. .
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+Unlon of South Africa—Transvaal Ore Com cause fvermiculite has a high cation exchange capacity, the ion
99 percent of the vermiculits rodg::g' ; ge of radioactive wastes %vith this minel:ulfe was investigated.s

South Africa. The deposit, 25 miles northeast of Mica in the novth {ew developments in vermiculite and allied products of interest
eastern Transvaal, contains ore averaging 20 to 80 t ve) ~ he construction industry were discussed at the 19th annual meeting
In- 1860 the monthly ore production was 60, tons, from iw. he Vermiculite Institute, held at Chandler, Ariz., in March 1960.1¢
6,000 tons of vermiculite was obtained. Only 54 percent verm new lightweight roof assembly consisting of & 2-inch slab of
was recovered from the ore because of losses that occurred ‘d , ¥miculite insulating concrete over a vented corrugated steel deck
hand-sorting before millingte bive i %3 awarded a 2-hour fire rating by the Underwriters’ Laboratories.
e LI o' underside of the steel deck was also fireproofed with % inch of

TABLE : §~Uzion ef Bouth Africa: Exports of crude vermiculite by miculits acoustical plastic.e .
{Bhort tons) : efractory linings made :fIl;om Y mlileiur;I of;ﬁicsu]ite angn ce]mer‘llt
» designed by H. and E. Lintott, Lt o ussex, England.
Destiostion 1650 g ling:gs ht{ve 2 high resistance to thermal shock and "withstand
mperatures up to 2,400° F.¢ . . .

North America: ses of vermiculite as an anti-spatter agent in welding oi)emtlon

Yoion deaion % lubricant, end in a liquid dispersion to prevent seizure of nuts an
e ts _used in high-pressure and temperature equipment, were

Bouth Amerla Uruguay. ) . g
Wr“"',f'm 10 betli{.a_ terial usi sculit deovel for shippi
Blgum, =) ‘ l:::u ging material using vermiculite was developed for shipping
Finlsnd On) Radt
Cocaaasy, et 51 E Jhe use of vermiculite as a flameproof material with high com-
o o | y i{o;dstmngth for filling large roof cavities in coal mines was
Bwed _ cribed.® : .
- ug method of producing exfoliated vermiculite with exact stand-
T : and control was patented. The freshly exfoliated material was
" I 15 [ thken from the kiln-J;scha stream periodically to determine the
Japan a parcent shrinkage and the furnace heat then s Justed as needed.s®

i

Turkey e 9gg.tent was similar to Canadian.Patent No. 598,269, dated May
Algerts J

R Y A—— w lightweight packing and insulating material was made of ex-

Qoeania: Ausiratta. ) a0d, Federation of “3 ' H te,s verm?culi?e mixed with kaolin and waterglass and the mix-
m&““’""' ' 83 treated té:lvith almeta_l salt to for(tln fa;;mg]t‘al silicnlte." £ rock

: 8018 A patented insulating compound féi the metal parts of rockets or

- w‘?&; $.120.747 | © 88t heeiles consisted of asimtos, exfoliated vermicul}:t a fire resistant

“au b e » . e’

whber vehicle, plasticizer, pigment, and an aromatic solvent.*

%A composition for protecting buried pipelines was made by using
xtures of granular petroleum asphalts and aggregates such as
oliated vermiculite.®

! This table incorporates some revis
# Converted to U.8. currency st the rete of 8.4 FP-USS2.1083 (1950) and US$2.2071 (1000).

m'?::ptbd from Ou:tomzxotumdUnhno(louthAMnby(’mA. Barry,

F 3 §choepfe, Marlan M., Cation Excha With iculite: Geol. B 960,
TECHNOLOGY : lutvpe.hl’rof. Paper. 400-B, 1060, 1;.”3131. Vermiculite Survey Res. 1060
\ng Record, Vermiculite Group Teils of Meeting: Vol. 71, No. 18, Apr. 21, 1960,

o ‘e‘:eoto, Ng'w Lightwelght-Roof System Earns Two-Hour Rating: Vol. 68, No. 4,

A book published on the geology of industrial rocks and i

contained information on vermiculite. Data included deacnpdon- & ¥ Caemical a36 (London), Vermiculite/Clment Fondn Refractory Linings for Process

location of occurrences, chemical and physical properties, productid : Af $Ew) .kn?’n’: finecrlns Joooaal (Jobannesburg), Fresh Uses for Ver-
and 24 references) Ry , ite : Yol. 71, No. 8528, Aug. 12, 1060, p. B1.

Y e milling of vermi calite En : ey B Chemical 4 1‘5:0““210 ermiculite 'gckaging Reduces Bromine Harards: Vol. 88,

Zon olig%om. wdere d lng1 e near Enoree, §. O.::?; g wrigot. | “Velr;no:)chﬁfe Jo Coal Minea Tron and Coal Trades Rev. (London), vol. 181,

D ¢ E. (anclgned to g.o?all%a o, Chicago, IIL), Production of Rxfoliated Ver-
08, Consulate General, Johannesburg, Union of 8 Africs, Department § lener, 0., British Patoos T 5,838, May 28, 1960, '
pateh 1657 Dec. 30, 1000, p. J. & outh Btats Deartmend BB dhens, A7 M. (mnizned o Lot O o 138 cte. Tnc., Culver GUy. Calit), Flame.
T Bates, R. Lh olof’ of Industrial Rocks and Minerals: Harpsr and Brethers, i tant, Hls!;-nent Insniating Componition : U.8. Patent 2.938.937, nﬁn. 1060.
ngi‘ 1860, &f- %—84v- ) P S g semsk), ¥, C., and Ford, IE. D. (ansigned to Atlantie Reﬂnln{s(l"o. {ladelphia, Pa.),
¥o.3 o?nkm 1-'5560‘.' pp?ﬂ%%l}tc Bparkles In Modern Industry : Rock Produets, % ¢ position for Protecting Metallle Btructures: U.S. Patent 2,9 4123, Mar, 8, 1960.
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=g‘ermiculite and other minerals and compounds.®

.~ ®Hart, J. c.y
neapolis, Minn.
2.:!‘&%’7. Aug. B,
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+An asphaltic coating composition for protecting utility poles, xail-

road ties, and other exposed wood articles from fire and weather was

tented.: . The compoeition’ contained 8 to_15 percent exfolia:ed
- A fire-resistant and heat-insulating material was produced: by
mixing exfoliated vermiculite with eodium or potassium silicate in
an aqueous solution, forming into the required shape, and exposing
the.a%npe to an atmosphere of carbon dioxide.”

1A’ patented fire-retardant composition was made from fattyv acid

goap, gilsonite, and a finely dxnded miners} filler such as tale with ex-

foliated vermiculite.® R . R
- A patent.was granted for making wood fiber base acoustical tile or
rd, using exfoliated vermiculite and swelling bentonite.*’ -
An acoustical plaster composed of calcined gypsum, exfoliated
vermiculite or other suitable medium, end an tir-entraining agent was
tented.® : g
[.,:A method was patented for makin% clay brick or other structaral
units having controlled bulk density by using exfolinted vermiculite
or similar material.® .y . '
A process was patented in Great Britain for making waterproof
concrete using exfoliated vermiculite as an aggregate.® o
Another British patent was granted for the use of exfoliated
vermiculite to make lightweight concrete for holding rigid the in-
duction coil in an induction melting furnace.® .
An oil well drilling mud composition made of magnetite and crude
or exfoliated vermiculite was patented.’ i
- A._friction belt with a flexible adhesive backing coated with

- exfoliated vermiculite was patented®® The belt was used to apply a

glossy finish to wall émnels, ush doors, and other surfaces. o
A patent described the use of exfoliated vermiculite ns an absorbent

for liquid fertilizers. After drying, the vermiculite is used as an aid
for growing plants.* :

-, Insecticide compositions were made by absorbing patented insecti “f' |

cides onto exfoliated vermiculite or like material.®

= Wikioson, C. E. T . X -
tures U8, Patest 39%8.703, Jone 7. See oo+ Costior Composttion aad Coated Struc

H
, Jul
= Murphy, W, igaed Deco: . Tpooct, . fan Patsn
-'%o.??!i,"iaz% (3:;;05. h: Iz::dm:‘- xm’o ‘:'; : !:;’:h;d:":n n:::n ih‘
nefield, O. T. {one-half ans 0 . . n
Comprising Gilsonite, Mineral Fiiler, and hgg Acld nsoear:gn(;.!. tqte:t 2.0'4'5,042.‘“ soe 14,

and Lauring, E. 4. (assigned to Minnesota and Ontarlo Paper Co,, Min-
Finsared Conted Tiberboard end Method of Manctecsarn sy B8 Bosont

ttl, O, Acoustical Compositfon: U.H. Patent 221,802, Jan. 10, 1880.
18800, §. 'C. (amnigned to Zonolite Ce., Evanston. Y1), Structural Ciay Products
458 Methad of Making the Bame: U.S. Patent 2,622,719, Jan. 26, 1960.
= Watkins, C. M. (assigned to Council for Bcientific and Industrial Research), Brithh
B ey i a, Bt Sutent 827,605, Feb. 10, 1960 -
& Thompaoo, J. V. (anxigned to self and Alfred G. Hoy'l in partnership), Well Drilling
Mud and Method of Biaking the Same: U.N. Patent 2.044.010. Ju) 8, 1800,
® Dimound. L. K. (arigned to General Plrwood Corp., Louirville, k;.). High 8peed Frie-
tiona) Glossifying Medium : U.B. Patent 2,948.628, Ang. 23, 1960. .
® Kelley, J. A., and Rldfeny 3. L. dnuu:ned to Zonolite Co., Chleago L), Method for
g;;;n.}n !ilqula" l{-ﬂ%;gh s and for Granuisting and Conditioning Solids: U.8. Patsnt
. pr. .
% Trademan, L., Mollng, M. A, snd Wilks, L. P. (assigned to Velsicol Chemical Corp.
%!21 9, Il‘lx.); luﬁt&;ﬁde Formulations ;:‘d uethida of umnz' Same: U.S. Patent
N ar. 3
"Zlegler, Q. and Fotach, L. P. {(assigned to Lonolite Co., Chicago, IL.), Pesticidnl
Compositiont U.B. Patent 2,923,650, Feb. 2, 1860,

s R

B 2047647, Aug b, 1960
- ?} “ '
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The use of exfoliated vermiculite as & soil fumigant carrier was
‘ patented.® ' v . .
i~ A cigarette filter was patented consisting of exfoliated vermiculite
“and tobacco.* ) .
A method was patented for making a vitreous refractory containing
-vermiculite or mica.® . .
Other United States and foreign patents were issued during the
ear on processes or products containing exfoliated vermiculite.
ese patents included : Filler in natural or synthetic rubber; * filler
for ceramic material ;*° insulating refractory; ©* roofing felt; ** fiber-
tx. board construction; * and lightweight aggregate. .

£ ‘—f:, .'f”:o Hammer, O. H. (assigned to Dow Chemical Co.), Canadian Patent 601,798, July 19,

{ ® North, 0. §., S8moking Tobreco Products: U.S, Patent 2,035,060, Oct. 4, 1860,
i o Grim, R, E. (assigned to Mineral and Chemjcais Corp. of America, Menlo Park, N.J.),
. Yitreous se&t,actory omposition and Method for Making S8ame: U.S. Patent 2,845,768,

- July 19, 1
e f Hauser, E. A. (assigned to National Lead Co., New York), Clay Complexes With Con-

’f.f“% Ulnus&\(;nnted Alfphatic Compounds (tt Four or Five Atoms: U.B. gltent 2,851,007,
& Weusel, H, British Patent 836,423, June 1, 1960.
2 ": Bclx;mi-%taow. H. (assigued to Wm. H. Burnett iu Trust), Cansdian Patent 538,001,
Y e 17, ,
i “Campbell, C. H., British Patent 851,522,0ct. 19, 1960.
] # Hart, J. C., an uring, H. A. (assigned to Minnesota & Ontarlo Paper Co. Min-
(o7 meapolis, lﬂnn.'ib Firsured Coated Flbel‘boﬂfd and Method of Manufacture: U.S. Patent

idr, J."B. (assigned to British Plaster Board Holdings, Ltd.), British Patent
g §32.260. Apr. 6. 1000, g8, : )

s



pramru'in the temperature
mpmso"u 1,050° C, studies of the
ﬁd'zﬂm wansdium lhowed that suffi-
4 hwirreleued on lhe admiuion of

e .. !Ommo.z(‘petoentvamdmm,
‘ 15710.024 percent nitrogen, 0.60 to

'_ puwnt'mnganae 0.12 to 0.50 per-
1 wt “carbon, and the remainder iron.18

‘@nothf: ‘patent ‘covered a process for re-
e nnu!xfm its from boiler
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“tubes by alternately spraying with an aque:
ous hydrogcn peroxide solution and con- -
tacting with a high-velocity jet of water,28:
Patents were issued for & number of cata- -
,lyqu and vanadium extractive processes. -

of Nitrogen and c.rbon on the Low-T ture
.Embrittlemen: ( ttlement of Va?dluml.. ‘{. %
November 1965, pp. 300361, "o ¥+ 8 No. &,

¥ Price, W. R., and J. 8tz! The Oxids-
tion of Vanadium ot mghh'f:;\mm [ 8

Lass-Common
lands), v. 8, No. 8, 19865, pp. 165-185..

 Melloy, ¥, Joseph D. Denptson, Jo= * R
lahm ]

;‘t:d Bernudm {assigned to B.

Yanedium Nirogen Steel. U.A.

Pat. 8.!18,1)32. Mar, 16, 1963.

» Bewell, Rkhrd B K, il ¥ R,
&m el s Her ltl.iut! u cen |

Amsterdam, Nether-

Process f, oval of Vanadium
Deposits. U.B. Pat. 8 17: l'u. Mar. 16, 1965, :

pson, R. W, snd O. N. Carlson. Effect :

.
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Vcrmic?illite

By Timothy C. May !

1Production of crude vermiculite in the
United States during 1965 was 10 percent
higher than in 1964, and value increased
23 percent. The quantity and value of ex-

foliated vermiculite sold or used by pro-
ducers was approximately the same ay in
1964.

- Table 1.—Vermicolite production statistics

1956-60 1961 1962 1963 1864 1968
(average)

United States:
R - thousand short tons 206
Xdu.----..-..thomd dollars. - :2 Oll :8 ‘Sgg
Exfoliated . <. -thousand ehort ton. - i
Vduc .......... thousand dollars. . :9
verage value per ton.....c.ocau.. 6&

World: Produstin sote shmsend abort tona-

B3 .07 ss,618  ga.80
8& .06 8&.31 8&.» 1%.91
uo m $11 16 s18 e $13 Hy $18 HH

$78.37 §80.68 $78.32 §78.84
£95 @3 82

DOMESTIC PRODUCTION

Crude Venmiculite—~Three companies in
two States reported production in 1965. W.
R. Grace & Co., Zonolite Division, with
operations in Lincoln County, Mont., and
Laurens County, S$.C., was the principal
producer. American Vermiculite Co., and
Patterson Vermiculite Co., Laurens County,
8.C., als0 were producers.

Exfoliated Vermicolite—Twenty-four com-
pinies with 51 plants, 2 less each than
last year, in 33 States exfoliated vermiculite
in 1965, California and Florida had four

plants each; Illinois, Minnesota, South
Carolina, and Texas, three plants each;
Missouri, New Jersey, Oregon, and Penn-
sylvania, two plants each; Alabama, Anxi-
zona, Arkansas, Colorado, Georgia, Hawaii,
Kansas, Kentucky, Louisiana, Maryland,
Massachusetts, Michigan, Montana, Nebras-
ka, New Mexico, New York, North Caro-
lina, North Dakota, Ohio, Oklahoma,
Utah, Washington, and Wisconsin, one
plant each. W. R. Grace k& Co., Zonolite
Division, had 19 plants in 16 States and
wa by far the largest producer.

CONSUMPTION AND USES

Producers of exfoliated vermiculite re-
ported the following end-use percentages:

covering, packing) 31 percent; agriculture
(horucuhuu:. soil conditoning, fertilizer

Aggregates (concrete, plaster, cement) 43 ,carrier, litter) 14 percent; and miscella-
percent; insulation (Joose £ill, block, pipq/ neous, 7 percent.

" PRICES

The .average value of crude, screened,
and deaned vermiculite at the mine in
1965 was $17.91 per short ton. The average

232-748 D-6G7—R4

value of the exfoliated product fo.b. pro-

1 Commodity speclalist, Divislon of Minerals.



3 plant was §7584 per ton. Over a
o! lﬂyan.3956-65 the priccof

WORLD

the aude vermiculite exfo-
{mported from the United States
b and: the Republic of South Africa. In 1964,
E° 30707 ‘cubic ‘yards of exfoliated vermicu-
pitit fvatued ‘at $24 million, was produced.
l’ive“companlu exfoliated vermiculite at
thé*i0’ following locations in 1964: British
A ‘Qolumbia-Vanwuvcr (two); Alberta-Cal-
] gaxr Saxkzu:bewan Regina; Manitoba-
2 Wi and St. Boniface; Ontario-Tor-
“and $t. Thomas; and Quebec-Lachine
e .l(mtl'ell Loose insulation consumed
k78 perocnt of the output; plaster accounted
P for 112 percent; insulating concrete 6 per-
% m(;\m& A percent was used for under-
1 plpe tinsulation, and for sgricul-
. mxc. ‘Exfoliated vermiculite is marketed in
ipagi of § and 4 cubic fect and sold at 25
. to 30 oents per cubic foots

7 "1: was lcponed that Olympus Mines be-

MINERALS YEARBOOK, 1965

E&M] Metal and Mineral Markets quot-
ed nominal yearend prices for crude vermic-
ulite as follows: Per short ton, fob.
mines, Montana and South Carolina, §11.50

- .to,$24; and South Africa, cif. Adantic

‘ports, $29.55 to $40.15.

REVIEW

gan operation of the first large-scale con-

centrator to treat Canadian mined vermic-
ulite ore. The plant was at Stanleyville, 10
miles southwest of Perth, Ontario. The

completed plant was designed to produce

300 tons per day.s

South Africa, Republic of —Production of
caude vermiculite in 1965 was 13 percent
higher than in 1964, Vermiculite was pro-
duced by the Transvaal Ore Co., Ltd., at
Phalaborwa. For the first time, information
was not available on exports of crude ver-
miculite by destination. Total exports were
2 percent lower in volume than in 1964
and 3 percent lower in value.

* Wilson, 8. H. Lightweight Aggregates, 1964,
A!)cpr:i gl“l;u‘-nd Tech. Surveys, Ottawa, Canada,
% Canadian &P ining Journal (Quebec). Cana-

dhnoDevelopmenh V. 86, No. 8, June 1965,
p. 10.

Table 2—Free world productlon of vermiculite by countries 1.2

(Short tons)
i untry ! 6 1962 1963 1964 1965
& 4.'* i th'y 1861 )
e T
r&fééﬂﬁ A *8.919 2,862 8,064 4,081 4,100
o T W R 746 418
; Ao amotieupers - 22 101 r37 2¢
'%Muﬁud- ss.s:g $8,768 111,872 128,811
o v N ) - — on e
Fee— Eop B W o
or w preducers) . ........ 206,637 205,747 226,278 226,299 249,862
FOORE ol Gotal V% oo v 282,658 295,182 *3829,010 r843,816 851,840

i 8 Includes
-'*-; &’npmd-mmau.nn-mmyxm

%‘fmﬁ‘l‘?‘ P
‘3-1119,%4 !
%4 'Research headed the program of the
¥ 24th annua! meeting of the Vermiculite In-
_.stitute of Chicago held at Point Clear,
" Ala., April 24 to 29, 1965. Papers presented
. included one on the development of Cor-
- mel Mix, a synthetic soil in which vermicu-
. lite is & major ingredient. The mix is used
? commevcially as & medium for germinating
+ and growing vegetable and flower crops.¢

TECHNOLOGY

A micaceous vein in close association
with a massive chromite deposit in the
Twin Sisters Mountains, Wash,, was found
to be composed exclusively of vermiculite.
The grologic sctting, physical properties,
chemical data, differential thermal analysis,

4Pit and Quarry. Vermiculite Instituts Con-

wvention Stresses Expmd!nx Markets. V. 7.
Wa 19 Ve~ 18088 oo

.‘,‘w..,ﬁ,.
ks e o SRR

VERMICULITE
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Table 3.—Republic of South Africa: Exports of crude vermiculite by countries

. (Short tons)
Al
3 " Destination ’ - 1988 1964 1966
2,001 2,932
79¢ 1,442
4,839 2,879
1,518 866
7,413 10,343
7.699 $.922
16,721 18,289 NA

924 1,687
1,647 1127
\868 2,287
687
28,808 34,602
14,837 18,417
8,908 674

© 80,787 107,854 105,847

$1,728.8656  §2,026.972  $1,964 886

$18.98 $18.79 $18.5¢

NA Not -nnsbh
Converted to
tnd US$1.8927 (1965)

8, currency at the rate of one rand equals US$1.3048 (1963) US$1,3909 (1964)

Soures: Quarterly Information Circular on Minerals for the Republic of S8outh Africs and the Territory of

South-West Africa.

X-ray diffraction analysis, and proposed
genesis of the Twin Sisters vermiculite
were discussed.s

The advantages of using vermiculite in
concrete mix was mentioned, Requirements
for the components, proportioning, and in-
stallation of poured-in-place vermiculite
concrete for rvofs and slabs-on-grade, as
they appear in & new American Standard,
are described s

Vermiculite concrete was used as a cush-
foning material in a setup, used for dy-
namic testing of composite members. The
cushioning material was used between the
falling mass and the specimen to shape the
Joad pulse transmitted to the specimen. A
schematic diagram illustrates the beam set-

. 'up for dynamic Joads.?

The insulating properties of vermiculite,
particularly as applied to the insulation of
Industrial chimneys, was covered in a re-

lease published by Mandoval Ltd., London,

‘under the management of Rio Tinto-Zinc

Group and distributors of crude vermicu-
lite. Technical and specification details, as
well as sectional drawings illustrate how
vermiculite is used.s g

The surface morphology of vermiculites
from scveral sources was studied by clec-
tron microscopy. Unlike the smooth sur-
faces of micas, the vermiculite surfaces
show micromorphological structural varia-
tions, such as small humps, prominent

_crystallographic steps on the basal cleavage

planes, marginal rolling of the layers, and

Inunr hivrl-linnn

Results on fusion studies of the mineral
vermiculite, the leaching characteristics of
the fused mass, and the volume reduction
ratios are given. The fixation of spent ver-
miculite, incinerator ashes, and chemical
sludges in vitrcous matrices was described.

. The apparatus for studying volatilization
v loss was included.10 :

. A patent was issued for the use of exfo-
liated vermiculite in the coating of the ex-

posed surface of bituminous roofing and
siding material.1

A patent was granted for the production
.of a flowable, fire-retardant composition
that includes exfoliated vermiculite as one

,of the materials. The composition s used

$ Gaudette, Henrl, Magneslum Vermiculite

| From the Twin Sisters Mountains, Washington.

The Am. Miner., v. 49, Nos. 11 and 1%,
November-December 1964, pp. 1754-1763.

4 %Barron, L. A. Up-to-the Minuts Require-

ments for Vermlculite Conerete. ag. of

Standards, v. 35, No. 7. July 1985, pp. 208-211.

1 Pcm E. 8. S8imple Betup for Applying Im-

t Loads. Mat. and Res. Standards, v. 5, No.

10‘ October 1965, pp. §15-516.

Age (London). Vermieculite for
lmulntlon of Industrial Chimneys. V. 93, No.
ma Mar, 20, 1965, p. 462,
llk s-ni K. Vl.‘. ‘and M. L. .achon nXeralc-
ul urface lorphology. ays & ay
Minerals, Proc. 12th Nat., Conf., Clays and Clay
Minerals, 1968 pp 423-428; The I!lclﬂllnn Co.,

New York ¥

® Rastogl, OJD.&hznllndK'l‘.

Thomas. lnvaﬂnﬂon of Materials and Methoda

for Fixation of Low sand Medlum Level Radio-

active Waste In Stable Bolid Media. Nuclear

g‘lﬁll Abs., v. 19, No. 18, Aug. 81, 1965, Abs.
“ Klimboff, M. (asslgned Flintkot

to Co.).
Bituminous Roofing and sldinx Material Coated
with Refalintad Wawebactiso




1004 MINERALS YEARBOOK, 1965

in the manufacture of extra thick shingles
on = conventional asphalt roofing ma-
chineas .
British patents were issued for the fol-
lowing: A method of making precast light-
weight insulating composite  structural
blocks 13 and a composition consisting of
exfoliated vermiculite, expanded perlite, or
other low-density silicate which has been
treated with a fatty acid, for use in pro-
tecting and insulating underground pipes.14
A French patent was issued on a method
for using vermiculite in the casting ingots
of high-melting metals. The vermiculite is
introduced into the mold, and the molten

x

metal is then poured around the vermicu--

lite particles.1s
A German patent was granted for a
method that removes oil, benzene, or other
liquid hydrocarbon from water. The con-
taminated water is passed through a2 con-
tainer that is looscly filled with exfoliated
vermiculite or expanded perlite.1¢
: . C. Bchuets lgned
to U Gypeim Coge Fire Resistant, Aspmalt
Coating Compos ot gle. US. Pat.
uiiik e nan e
. o B » .
U e L (aatigmed. 35 P L),
British Pat. 997,795, July 7, 1965.

% French Pat, 1,365,243, May 19, 1964.
* Gorman Pat, 1,161,278, Apr. 2, 1964,

e e

K Water .

By William H., Kerns *

‘Water supply and demand problems re-
ceived increased domestic and worldwide
attention in 1965 from the U. S. and other
country governments, Federal and State

agencies, Industries, associations, and indi-

viduals, Although the world as a whole is
in no danger of running short of water,
it faces the problems of finding or pro-
ducing and dclivering water to the place,
at the time, in the quality and quantity
required, and at the price man Is willing
and able to pay.

Expanding population with attendant in-
aeased food and other material require-
ments and growing industrialization have
increased fresh-water demands at an aston.
Ishing rate. Ironically, the population ex-
plosion and rapid industrial development
have been the sources of greater amounts
of wastes being generated and discharged
cach year. These wastes have increased
pollution and contamination of the water
supply, thereby reducing the supply of
usable water. Many rivers and streams
that for countless decades were capable of
draining off waste products can no longer
carry the increased waste load and atill
remain suitable for human and industrial
use,

Possible solutions to the water supply
problems in the United States indude de-
veloping new sources of water by tapping
the occans and other natural brines and
the skies (desalinating sea and brackish
water and by sceding clouds, respectively),
regulating and redistributing our stream-
How to a greater extent, intensifying pol-
lution control, and other equally costly
measures. ’

‘I
Legislation and Government '4mgnms.—
The US. Congress enacted scveral major
programs 1o combat water pollution, set up
2 Federal-State coordinated program for
comprchensive water resources planning
and development, and established a coop-

erative Federal-State water resources i
scarch and training program. These Feder
Acts included: '

1. The Water Quality Act of 196
signed into law by President Johnson «
October 2, established the Federal Wat
Pollution Control Administration to co
solidate enforcement, research, and gra
programs for pollution control. The A
sct up standards of water quality on inte
state streams and gave States until July
1967, to develop satisfactory work-quali
criteria. If the States have not establishe
acceptable quality criteria by this date, th
Federal Government will enforce its ow
standards. The Act raised the limit ¢
Fublic Law 660 grants for sewage trea
ment plant construction from $600,000
$12 million for each project and
the budget for such grants from $100 ¢
$150 million per year for 2 years. In addi
tion, the Act authorized $20 million Pe
year for 4 years to subsidize studies an
demonstrations of storm and sanitar
scwer scparation.

2. The Water Resources Planning Ac
of 1965, recommended by the Senate Se
lect Committee on Nationa! Water Re
sources in 1961, was signed into law Jul
22, 1965. The Act provided for the mean,
of full collaboration between States anc
the Federal Government in comprehensive
Planning for the best use of our wates
and related land resources. The Act ‘estad
lished a Water Resources Coundil and pro
vided for the formation of river basin com-
missions and for financial assistance to the
States for c¢oordinated planning of wates
and resources development and use. Mem-
bers of the Council, appointed by the
President, are the Secretaries of Agricul-
ture; the Army; Interior; Health, Educ
tion and Welfare; and the Chairman of
the Federal Fower Commission. Sccretary

! Commodity specialist. Division of Minerals.
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Vermiculite

By William N. Hale?

Production of crude vermiculite in the
United States during 1969 was 7 percent
higher than in 1968 and value increased 20
pereent, Output of exfoliated vermiculite
increased 17 percent, and the value rose 18

percent. The average unit value of crude
vermiculite increased 12 percent or $2.85
per ton, and the average unit waluc of
exfollated vermiculite Increased 1 percent
or $0.58 per ton.

DOMESTIC PRODUCTION

Crude Vermiculite—Output increased 7
percent over that of 1968 to 310,000 tons
valued at §68 milllon. Five companics
operating eight mines in four States pro-
duced the entire domestic output. Prindi-
pal production came from W. R. Grace &
Co., Zonolite Division opecrations in Lin-
coln County, Mont., and Laurens County.
$.C. Other producers were Solomon’s Mines,
Inc, from an operation in Maricopa
County, Ariz; American Vermiculite Co.
and Patterson Vermiculite Co., from opera-
tions in Laurens County, S.C.; and Lan-
mont, Inc., from a property in Llano
County, Tex. . :

Exfoliated Vermiculite~~Production of
exfoliated material increased 17 percent in
quantity and 18 percent in value over 1968
totals, Twenty-seven firms operating 58
plants in 33 States exfoliated 249,519 tons

of vermiculite. W. R. Gracc & Co., Zor
ite Division, the largest producer, operc
22 plants in 20 States. Over 51 percen:
the exfoliated vermiculite output c
from operations in six States. The
major producing States in order of cutp.:
and the respective number of plants 4
cach State were: Californla (3), South
Carolina (2), Texas (4), Florida (8), New
Jersey (8), linols (8). Other production
came from Minnesota, three plants; Ari.
zona, Louislana, North Carolina, Oregon,
Pennsylvania, two plants each; and Arkan-
sas, Colorado, Georgia, Hawall, Kentucky,
Maryland, Masachusetts, Michigan, Mis-
souri, Montana, Nebraska, New Mexico,
New York, North Dakota, Ohlo, Okla-
homa, Tennessce, Utah, Washington, Wis-
consin, one plant each.

Table 1.—8alient vermiculite statistics

1968 1966 1967 1968 1069
United Bta:
8old nd u-d by producers: .
Crude..cceaccncaas thousand abort tons. . 249 255 A
Vaiie d dollars-~  $4,460 g b 4,074 sa 2
TRZ0 VAING POr 0N vernnccaeennan 11.91 :i o 19 .51 v
lxl’o{ircud.----.....tho d ahort tona.. o 11 . 198 - o
VB30 POF t0fomrrermemneenn T eTh.8¢ 3.98 $70.32 #5.0A L

World: Pmductlon. cruds. .- -thousand short tons_..

. 880 i g i ..

CONSUMPTION AND USES !
]

Exfoliated vermiculite producers
reported the following end-usc percentages
for 1969: aggregates (concrete, plaster,
cement), 44 percent; insulation (loose &ll,

block, pipe covering, packing), 84 petdnt:
agricuuure (horticulture, soil conditioning,

t, Albany Migeral Supply Fleld Office,
"losh y pply
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fertllizer carrier, litter), 15 percent; and
misccllancous uses (largely as a firebasc) , 7
percent. The end-use pattern of exfoliated
vermiculite shifted slightly, increasing 4

percent in aggregates and 3 percent in mis-
cellancous uses; it dropped 6 percent in
insulation and 1 percent in agriculture,

PRICES

The average unit value of crude vermi-
culite, beneficiated at the mine, was $21.95
per short ton, compared with $19.60 in
1968. The average unit value of exfollated
vermliculite was §79.66 per short ton, f.o.b.
producer’s plant, compared with $79.08 in
1968. During the year, the market prices

quoted by Engincering and Mining Jour-
nal for crude vermiculite from Montana
and South Carolina ranged from $18 to
$35 per ton, £o.b. mine. Crude vermiculite
from_the Republic of South Africa ranged
from"$29.55 to $40.15 per ton, ¢if Adan-
tic ports.

FOREIGN TRADE

Imports of crude vermiculite from the
Republic of South Africa in 1968 declined
to 10,576 tons from the 15,963-ton total in

WORLD

Canada—~Crude vermiculite imported
from the United States and the Republic
of South Africa was exfoliated In Canadu,
Six compundes exfoliated 832,319 cublc
yards of vermiculite at the following 10
operations in 1968: Calgary and Edmonton,
Alberta; Vancouver, British Columbia (two
plants) ; St. Boniface and Winnepeg, Mani-
toba; St. Thomas, Ontario; Lachine and
Montreal, Quebec; and Regina, Saskatche-
wan. The following end-use percentages
were reported by exfollated vermiculise
produccrs in 1968: loose 6l insulation, 75
percent;  plaster  aggregate, 11 percent;
Insulating concrete, 8 percent; and miscel-
lancous uscs, largely for fireproofing, 6 per-
cent. The exfollated vermicullte, murketed
in bugs holding 3 or 4 cublc feet, wus soll

1967. Crude vermiculite was imported dut
free into the United States. P d

REVIEW

at prices ranging from Can$0 L
ol foog g n$0.30 to $0.40
!o;:lh Alrl'ca, 'Rq:ubllc of ~Cruds verm!-
cullte productlon was 17 percent higher
than in 1968. Total exporl:: lncrcascl:‘flh c9
percent over the 1968 tonnage, and value
increased 14 percent. The average unic
value of crude vermiculite exported from
South Africa increased $0.87 per ton. Pala.
bora Mining Co. Ltd., Vermiculite Divi-
sion, the only producer In South Africa,
planned to expand its open-pit mining
and milling opcration in the northern
Transvaaul, and was determining the feast-
:llily ;)f rc:;overlng vermiculite from
yroxenite and serpenti -
Pyroxeni pentine by‘ wet-process

YWikon, T 8. Lightwel
Canada Dept, of l'.ne'r;y'."ﬁ';l'ln. an .i“uou' l&.
.

Ottawa, Junc 1969, 4 P

‘Table 2~Free world production of vermlculite, by countries
(8hort tons)

1068 1969 »

2,647 NA
2,724 «4&,630
2,688 6,718

808
121,458 141,968
83 140

ST ' 7 11

— 289,604  §09,467
otall, .- memeecracceamermstcanaraeancanaes *870,785 418,157 482,768

. te.

: Tl'atlmm of » Prdlm!nryo.nl’. * Revised. NA Not available.

~r—
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Table 8.~Republic of South Africa: Exports of crude vermiculite by eolmuig

(8hort tons) “oge
Destination . 1967 1968 1968 "
ustralta 2,838 2,988 '
oo T . s.e8( 3,850
FYance..cocccnncacaccanee 9,418 8,808
G WAt o eomoooeeaeee 9,296 13,068 v
Jobs o i
',l-."tn'-’ """" - == %:::‘z ;:gg Ni
g' den.. ... 1,840 1,884
o T g g
L b e - 3,308 8,856
S $1.90 055 e ogd & gt
- » L4 1]
fiarb ity o SRR $1b.75 1$19.98 *“g2b.88

s Revised. =~ NA Not avallable.

1 Converted to U.8. currency at the rate of 1 rand equals $1.898 (1967), and §1.40 (1968, 1969).

TECHNOLOGY

Properties of regulated-sct cement, devel-
oped by the Portland Cement Association,
were described at the Vermiculite Institute
28th Annual Mecting, held at Point Clear,
Alad The cement climinates marginal
weather problems somctimes encountcred
In placing vermiculite concrete roof decks.

An electron-microscopy study of vermicu-
Me clays was undertaken to  ascertaln
whether variations in mode of formation
and in chemical composition affected the
shape of the particles.¢

Gold Ficld Laboratories, Mining Divi-
sion, in collaboration with Palabora
Mining Co., Ltd, developed for use in
mines, & plaster of exfoliated vermiculite
and a bonding agent that effectively scaled
of surfaccs treated with the mixture. The
vermiculite plaster was an effective fire-
break for- scaling off underground mine
fires ®

Fire rating tests were made on vermicu-
lite, pluster mnd concrete by the South
African Burcun of Standuarda®

Patents were fssucd on the use of unex-
follated venmiculite in polyurethane foams
to improve the fire resistance of the foam
composition 7, and on its use in fire-retar-
dant roof-deck construction$ Vermiculite
was blended with asbestos fiber on benton-
ite, and the resulting vermiculite-clay paper
was used in electronic applications.®

Crude vermiculite was mixed into 2 hot

solution of ammonia, nitrates, or phos-.

phates under conditions - which caused
exfoliation of the vermiculite particles and
adsorption of the fertilizer values.10

Exfollated vermiculite was used zs
mulch in covering furrows in an ag-ic
tural sced bed. The vermiculite lav-
sprayed with aqucous polyviny!
which dried and boadet .
particles znd protecic’
weathering destruci!on; =
lings conld penetrate the - & 00

A Britsh patent wae oo Lo
mixture of ground charcoal and us
iated vermiculite for covering m. <
metals as 2 flux or heat insulation to dal
heat loss from the surface of the ingot
melt.12

S PiL and Quarry. Vermicullite Institute Nan
New President and Reports 8Sales Increases
1968. V. 62, No. 2, August 1969, p. 50.

SKishk, Fawzy M., and Isasc Bambad. M

hology of Vermicullte CIII Particles As A
By ‘Their Genesls. Am. Mincealoght, v. B4, )
53-8, May-June 1969, ‘rp. 849837,

8 Bocha, B, J. K. Vermicullte Scaling Plaster
Mines. South African Min. and ln:!. Jo v
pt. 1, No. 3967, Feb. 14, 1969, p. .

*'Ihe Svuth Alran Mlnlng and Engloeerl
cmnul. Vermiculite Plaster a3 Fire nf A

. W, pt. 3, No. Susd, June X7, 196D, p. 1449,

T Suunders, ). H. (amigned to Mobay Cheml
Co.). Fire-Reslstant Polyurethane Foam. UL P
9,455,850, {gll‘vu 1969.

S Curtis, F. W, (assigned 10 Lexsuco, Inc.). ¥
Retardant lnsulative Structure and Roof De
Construction Comprising the Same. US. P
3,166,222, Scpt. 9, 1969.

®Kraus, J. W, and F. R. Hurley (amigned
W. R. Grace & Co.). Preparation of Vernic:
l’lxer. U.S. Pat. 3,434,917, Mar. 25, 1969. .

and D. V. RoPu

Chapin, Jw K., Jr.,
anig to W. R, Grace & Co.). Metho®
rmall nding Vermiculite in a Hot ﬁg
and Product regued by Such Process. U.
3,459,581, Aug. 5, 1969. ¥
1 Rothfelder, R. E. (aslgned

to W. R. Gracx
Co.). Mulching Process. U.S. Pat. 8,473,435,0

1969. -
is Neu, M. G. { ned to Foseco Internation
Lud.). British Pat. 1,151,807, May 7, 1969, 2 p
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Table 4.—~Vermicutite exfoliating plants in the United States in 1969

Company

o 4

State County Z. ' LT ‘.".A. oS D
Maricopa, IIIC . .o
Alameda, Los Angeles,
Sridaiety | By Donald E. Moulds®
St. John the Baptist.
Bucks. !
Macoupin.
2"",.....",' both domestic and foreign, stabilize
Ramsey, The ction and con- price, e8! J
DGK.K;;'« wmpdm?e;f ‘:iol::dw':xr(‘;ﬁ:ed at a record however, in September for the remaind
s - second half  of the year.
Cascade. level in 1969, '.nh::gh inlu'l:ad surpassed The domestic industry continued the v
> Menko of the year ind“?t ','iﬂf.luon was sg2in  ward trend in consumption and pr.de
Bernalillo, requltemen"u.WM neg l:o 456 million tons, tion although at a reduced rate. Consum
3"“;:‘::':':',.' ::5.!:?::1:& output increascd 12 percent tion of slab zinc lnu‘e;::d ﬁwi
Bexar, . i - 137 million tons. M P: uctlon_ ‘
i 426 million tons. Consumption main ‘
Vo Co. (Bchmelver Salos Amoc., Inc.)........ Florids....... Hﬁmm,h. ::mc-(zls a growth slightly above metal out- creased 45 percent to 853,100 tons, 4
Vermiculite of Hawall, Inc......... . Honolulu, ion in producer though all mining arcas reported an inad
YVermiculite Industrial Corpo- - I Eusex. put with a resulting reduction in p of experienced undergrour
Vermiullce ppermouatatn. 7222 b : - Sale Lake, until June; then decreased con- quxte supply :
ermiculite-Northwest, Inc_._.00 2202270000 n. - Multnomsh. stocks, ded supply reversed personnel to achicve desired productis
Yermiculite Products, Inc T s.':&ﬁ"" sumption and expan ocksppyd resulted  rates. Smelter production of slab zinc i
Zonolite Division, W, kansas.__....... 7" Pulaski, the trend in producer st ™ l& 1 ¢ over the strike-curit
: ge val, Hillsbo In 2 102000ton increase e;cd The 1968 output to 1.11 million tons. Incr-~:
"Bouth. roueh, Palm during _the ]une-Deoemlgcr l:.:cﬁ trended imports of zinc metal and zinc ie: .
Fulton, rice of zinc in the world market tren " . shaos -
- 8.“.';,";.,..._ ﬁpward throughout the year as metal de- vided an easier supply, alikough -
Grin mand and competition for smelter feed —omr—, UL
fiﬁ:a?m"" matcrials brought pressure. The producer yeean) .
Hatmetn,
L .
Douglan ' Table 1.—Salient zinc statistics 3
Cavone. T
ﬁ: Iford, .
wrence. -
- Gruenville, Laurens. Unlted Btates:
Tennessce. . . - Davidson. M"{’“""fuo Lt tant . .
Wisconal . ores, rea . (83 872,808 00,418 819,448 - 68,18
unsln Mllwsukos, Velvo riveoheer gl ¢ 1 168,04 41613802 g1a3.9%0 811,81
Blab aina: €8,853 499,001 (58,75
From domestio ores_sbort tons.. 831,218 823,880 ! : 881,84
e e & i
1,078,021 1,108,829 1,012,835 1,100,158 1,111,185
‘2714 7,254 276,092  $07,71
i HIL 41 Yo g0 8o
) 543,868 03,13
Smfiiremeny. ot GRS MR BN OIS @
Btocks, Decamber 81 - 16 €53 T,
At eI ATE B GRS 0L s
Cons! tong : . ,538,609 1,843,102
BbS e LGS LN LELEY LD i
P, e W, e i pousd.. 1480 14.80  18.85 R
[ World: . \ 08 .530.40 <t - STk
Mina. oo eeemennen-e o Gaten Cone CHLIR LIRS ,
olter. . ccnracecaasen fondon L it
Price: Prlme Weter s borpound.. 1411 1296 1087
:Exdudﬁ redistilled slab ainc.
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By Frank B. Fulke;'son '
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In 1970 9roductxon of qude vermiculite
in the United States decreased 8 percent In
quantity and 4 percént in valuc. Quantity
and vallle of exfallated vermiculite sold or
used declined 12 pergent and 6 percent, re-

and a valuc of $65 million. Only three

spectitely. The average unlt vilue of crude
vermifilite increased 4 pergent to $22.78
per t6n, and the average unit value of ex-
foliatéd vermiculite rose 7 percent to
-$85.11 per ton.

I LT .
b weth DOMESTIC PRODUCTION -
;::..; ' o K Crude Vermniculite—~Output decrcased 8 particle sizes, at its Ubby; Mont., proces-
. ' ¢ P e percent. from that of 1969 to 285,000 tons sing plant.
Y BT

Exfoliated Vermiculite—~Twenty-five

" WYY R . mines produced crude vermiculite in 1970 companies in 81 States produced 221,000
e Mpgs ismel compareq with eight in 1969. W. R. Grace tons of exfoliated vermiculite. The follow-
' SR LR TR BRI AL W & Co., Zonolite Division, supplied the prin- ing six States, listed in order of output

. Divs s btgoee o 7y cipal production from its mines in Lincoln supplied 43 percent of the exfoliated ver-

)

i nle“.' FYAANNNN SRR T R
R

2 A TR

County, Mont.,, and Laurens County, $.C
The Pattepgon Vermiculite Co. mine in
Laureny County, 8.C., also was active. W.
R. Grace & Co. announced plans to In-
crease- capacity principally in the smaller

miculite production:. California, Flerida,
Texas, New Jersey, South Carolina, and I)-

linois. W.' R. Grace & Co., Zonolite Divi- .

sion, the largest pmducer, opented 2
plants in 20 states.

Table 1.~Salient vermiculite statbstics ’

1866 1987 1988 1969 1970
\ued by producers:
e e-cesssnsacessns-thousand lhort tons. . 2062 258 200 310 2838
TR W Wl B B
e valus per ton.......... acamaces . A o .
Bxt hud..-.....?...r.--.thomnd short tona.. ¥ 28

180 0 221
alue. ... .eneanecacanaathousand dollars.. $15.130 $14,278 §16,845 $19,816 $18,809

World: Produstions creder oo thound shori omn. T asz b Than 'hass R
PEE . . 1
s CONSUMPTION AND USES

The end-uses for exfoliated vermiculite
in 1970 were as follows: aggregates (con-
crete, plaster, cement) and insulation
(largely as Joosc fill), each 40 percent; ag-

riculture (horticulture, soil conditioning,
fertilizer carvier, litter), 14 percent; and
miscellancous uses, 6 percent.

PRICES

The Engineering and Mining Journal
quoted nominal yearend prices for crude
vermiculite, beneficiated at the mine, as fol-
lows: Per short ton, fo.b. mines, Montana
and South Carolina, §18 to $35; and South
Africa, cif. Atlantic ports, $2935 to
$40.15, The average mine value of all do-
mestic griade vermiculite sold or used was

SM per ton, compared with $2195 per
tot in 1969. The average unit value of all
- exfoliated vermiculite, fiob. processing
plants, was $85.11 per ton, compared with
$79.66 per ton in 1969.

'ludnury economlst, Division of Nonmetallic
Minerals.

s

- avmart , -
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P

-
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“:xwkwo!vtrmkuliwusamdwoﬂd louthAlxlu,RzpuNiceL—V
l?lhhed.l uction decreased 8 pereen
éompahies exfoliated 'ver-

& m t.lom in 1969, The

“t ‘74 f})?:bd ‘in* Vancouver, British
HColutdbl Yewo plints)’s Calgary and Ed-
mqnwu, Alberta; Regina, Saskatchewan;
! imxlpq and St. Boniface, Manitoba; St.

RS ;ml Quebec. The followi d-
ing end-use

: repf:néd by exfoliated m-
roduoen in 1969: Loose fill
g g71 p&um: ‘plaster aggregate, 11
‘i:'" ifalating boncrete, 7 percent; and
Géous “uses, "1l percent. All’ crude
ifoliaied " in Canada was Im-

pmbl ol scparating ver-
lé'tlrom blo(uc was studied by the
Dr&slnﬁ Section, Metallurgy Division,
/2 Bb hha Atomic Rescarch Centre, Trombay;
Bombay. Vermiculite ore from Kasipa-
% }x_znm .mines, Andhra Pradesh, was ised in’
[ the iests. A'method of preferential grinding
f‘?‘ #eparition of vermiculite was devel-
pped 'l‘gc scparated mineral was further

ed

MINERALS YEARBOOX, 1970

FOREIGN ‘I’RADE

: ted n:; ‘United States and the

1969, The only jor w
mllc?nlllc outside Nort,mAm
Mining Co,, decided (o expand ¥ W'
its_existing plant instead of
entirely new mill. Prodirction wu‘ho'

Ontario; and Lachine and: Mon-%'l per ‘year' while at the same time perm
ting processing of lower grade ores. Abg

1 year would be required to complet
siodifications, but no disruption ¢ ﬁ

tori' was expected. The company uses
dry’ milling process. ‘Tt was “oilg Aal) f

planned to adopt wet proomin&

from’ serpéntinite and pymenltt hta. e
cdsts proved to be too'highs ' % i
" Wganda—Thé Minister of Mineril ¥l s

Wner Résources reported that veniil
oslts ln the Namekara and B
were tested and found tot'be

8?.4'.‘9' .

? Industrial Minerals. Vermlcullle A M
Transition. No. 33, November 1970, pp. $-18,

Z;, : . ow H.

£ ,mn& by - gwo prme.;.h magneti:h ltp; 5 ::::ﬁ:cmf lﬂgg‘,':‘n':lnggm

e and .exfoliation. The tests show SGanu, C. 1., and K. K. Majumdas.

& “?}.M&PO“ purposcs, vermiculite could  5q ¢he lcncﬁchtlon of Vermiculite. tndisa
j 7 ted: from biotite by magnetic sep-  Mincs, Metals & Fuck. V.. 18, No.

et ﬁﬁpp _;nd for local comumpuon it could’ .930' ",T.,zm“ ;{'mh hmm, w0 o&,
Bt {hc exfoliated, which would give better milculite rlam No. 35, Au 1970, p. S1.
o ¢ Minin, azine, M nh in Ugaada.

recovery.+ .

"|l‘.a" N.o'

r 1970, p. 84

VERMICULITE

Table 3.~Republic of South Africa: Exports of vérmiculite by countries

s\ %W"

b.brla. finely divided vermiculite ore was

gaked in a sodium chloride brine, washed
Jiwith water, steeped in a lithium chloride
“ brine, again washed, and water-exfoliated.
" The resulting sludge was applied to the

paper or fabric, and the coated paper or
fabric dried.7

An improved, direct-fired, sloping furnace
was devised for expanding sized vermicu-
lite orc or perlite and tank-annealing the
apanded material.$

The surface hardness of fresh concrete
wai Improved by covering it with a blan-
keting layer of minus 8-, plus 40-mesh ex-
foliated vermiculite. The layer was up to 6
inches in thickness.®

K

Py . (Short tom:‘
P N
L e Country 1988 1969 1970
3,988 8,868
w“"gl -+ 1 1,448 .
Canada. .. 8,850 4,882
' Patand (') 8717
; Franoe. e R “.m l"a'}
i B 'MII’ ) S, 0 »
: H;".w-:.- - T 20,364 27,021
- et
o —— . 3,902 4,008
Sweden.. .. 1,684 2,521
: Switasriand. - “ ;‘) 116
" :United Kingdom . - o 10:636 25 01
’guws * R : s 4,605 8,895
AN X R el e
. ) value # O L . » [
(S I::"m valus per ton o, - omon , $19.98 §20.85 &.u
" NA Not flabl:
£ 1 Not np:r':od.im.ﬂvldmlly. may be included with undisclosed.
%, 1 Converted to U.8S. eurrency at the rate of 1 rand equals US$1.40.
b TECHNOLOGY
!n ‘t thethod for flameproofing paper or A’ thermal-insulated,  water-repellent

board was prepared from a mixture con-
sisting of asphalt-coated, exfoliated vermic-
ulite, asphalt, and a cellulosic fiber.ao

'l.nnd. E. W,, and C. W, Orgell (lnlzncd

Ww. rocess for Fla

ﬁm}bu;nible MmrlaL uUs. BMO.B!)%
8Johnson, C. W. Apparatus for the Heat

Treatment of Commlnuted Material. US. Pat.

3,522,610, Oct. l!. 1970.

';u'hon. W. R. (asigned to W. R. Grace &
Co.). Case Hardeni of Concrete With Fine
Vermiculite. US. rnnfcoo.o'zo Mar. 3, 1970,

® Kawam, A., and M. V. Ernest (assigned to
W. R. Grace & Co.). Mcthod of Forming Wa-

‘ter-Laid Vemlculile Roof lnwlulng Board. U.S.

Pat. 3,533,907, Oct, 18, 1970,
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vii/Table 4—Vermiculite-exfoliating planw in she United States in 1970, l,'

o
*

p e ., Company ;. Btate. County . ﬂ
prisduolits Co. 5 s - » APNOOR: «coieucenaa Maricopa. S e
-California LonoliteCo. . oo ccccvauna. soms  Callfornia. ..oco.. Alameda, Los Angeles, - - = .
T North Carollna..... D ek
Cuyahogn. wn b
PRI
Midd) ak e afR
Bt.Jolm '.In Bnpunt. RN 3
Buc W (luﬁs.»f‘!
guoupln. . 2
! uuo.. . W g
De Kalb, - h‘ nui
LY, 1, N ‘l‘l"
..smn'l. Kb. 'd b
Cascades. ; %
Ward. Lk I
Maricopa. B2 B RV |
Bernalillo. LT
Multnomsh gl
Oklahoma, LIS
. Sales Assoc., In HiaEoroneh L
hmalzer .. Ine) .. roug — -
Vﬂaﬂculuco.a)(cﬂl'lﬂ.(l:nc..._.-----...).. Honolulu, .x.ﬁn: ";
dustrial Corp. ... - . v oW .
:I.:moua n': ..... Salt Lake. . 4\3.? AR
....... Multnomah. g8k

V«n!cullu l’mduch. Int....ceanan .
zawuu Division, W. R. Grace & Co__...

- )l."‘h o

LY 2%]

resaibaddiba

Kentucky.

wertomvens,

: Hennepin. .
8t. Louis. . s y
! ] Douglas, . ¥
. * New Jorsey ... Mercer. soofy o
! New York.-..-..-. Cayuga. |
Gullford, T
wrence. EEREED " T ORI
o i " Greeaville. _5.?,, N
. . ayt Davidson. . .
o Milwaukee, L
el Vo 14 -~ TR
. L , . —
L , ' CoE, ‘ t : * uil.p‘:i >
- LI x -
L 4 .
B st
-,
e N
ol .
e 5
g -
ce . .
W

5 ¢ 7

Most all legmenu of the domestic zinc
try suffered sctbacks in 1970 after the
ng growth of the preceding 2 years. All
ents of zinc supply and consumption
d_q{med following the general downward
*nqnd in industria] activity. The lower de-
‘mand and increasing inventories at pri-
ry producers’ plants resulted in produc.
curtailments of 10 to 15 percent at
lu;,t smelters and refineries early in the
+ additional cutbacks were made later
a_d; control another buildup of smelter
:fiptks. Demand for zinc declined progres-
y and was substantially reduced in the
ut 2 months of 1970 because of the Gen-

Motors Corp. strike. Imports of zinc in
and concentrates and imports of slab
were much lower than those of 1969.

e price of zinc resisted the pressure for

Fi .

l\.

| Zinc -

By Albert D' McMahon ?

cent, to 15 cents per pound on August 24,
1970; this quotation continued through the
end of the year.

In 1870, US. mines produced 534,000
tons, spproximately 85 percent less than
in 1969. Smelter production of slab zinc
dropped 14 percent, and imports of zinc in
ore and metal declined 18 percent and 17
_percent, respectively. Consumption was
"down 14 percent as producers’ stocks rose
almost 50 percent and consumers’ invento-
ries fell 12 percent.

The free world zinc mine production in-
caeased 3 percent; smelter output was
down approximately 2 percent. Consump-
tion fell in most countries except Japan,
where the smallest increase in years was
reported.

u:l’hyllu! scientist, Division of Nonferrous Met-

Table 1.—Salient zinc statistics

1866 1887 1368 1969 1970
Domestic ores, recoverable eontont
short tons-. 572,858 549,418 829,446  653,12¢ 534,188
Valvo, ceoaaeanamea s thousands.. $188,044 $161,562 3142,950 §181,512 3108 850
8lab gine:
From domestic ores_.short tons.. 528,880 438,668 499,491 458,754 403,958
e-.do.... 501, ,486 500, 277 821, +400 1,843 478,858
eeodoa .. 88,263 18,606 79,865 70,668 77,168
............ 1,108,829 1,012,835 1,100,756 1,111,150  §54,967
2‘11 '8’! 247,264 ‘276 002 807,714 264 0‘“
.............. 1,406 16,809 ”. 11 8,208 ‘288
...... 621,820 684 082 643,868 $02,120 25,169
........ 278 178 222,112 804, 573 824,776 210 413
64,798 81,918 65,2 'n' 65,188 98,314
129, '598 102,638 . 101,818 102, 007 89,6581
- },123,888 1,250,673 1,850,656 1,385,330 1, 138 ’Bl
..... --.- 4,820,012 3, 1605,862 1,745,357 1,814,167 1,671,696
Price, prime western, East 8t. Louks
cents per pound... 14.80 18.85 18.60 14.85 15.82
-short tona. .’ ‘ $42,018 6,830, 6,483,540 §,801,661 €,0060,604
.......... 0.... 4,498 +25! NT 154 5, 100 953 5,472,478 5. 129
tern grade, London

conts per pound. . 12,76 12.87 11.89 12.96 18.42

y ¥V Excludes redistilied slab xinc.
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documented in two publications. One
study  investigated the change in elec-
trical resistivity of interstitia] alloys as a
function of the static displacement caused
by the interstitials, The other study ™
involved determining constitution diagrams
of noble metal alloys, including vanadium-
ruthenium and vanadium-rhenijum,
Vanitec, which continued to sponsor
research on vanadiym applications, pyb-
lished the first of & scries of monographs,
“Vanadium Steel Reinforcing Bars Since
its formation in 1973, Vanitec has spon-
sored research Programs on high-strengih
Steels in the United Kingdom at the
National Physical Laboratory and the
Welding Institute, and jn Ialy with the
Centro Sperimentale Metallurgico and
Ttalsider S.p.A. The committee consists

Producers of vanadium Ores, concentrates,
alloys and other compounds: Awamura
Metal Industry Ltd., Billiton Phibro BV,

Murex, Continental Alloys S.A,

Steel and Vanadium Corp., Metallurg,
Inc., Nippon Denko KK, Rautaruukk; Oy,
Sadacem, Soci¢té Frangaise d’Electro-
métallurgie (Solfrem), South West Africa
Co., Taiyo Mining, Termoligas Metalur-
gicas S.A,, Treibacher Chemische Werke
AG, and Unijon Carbide Corp.

A method for recovering vanadjum from

ented.® Vapadium.| aring  iron ore s
mixed with a calcium-bcaring compound
such as limestone; the mixture is roasted
in an oxidizing atmosphere to form calcium
vanadates, which are relatively insoluble
in water but can be leached with an
aqueous solution containing carbonage or
bicarbonate compounds, preferably am-

monium carbonate or bicarbonate, Use o
ammonium compounds i3 reported to pro-
duce a sodium-free vanadium produye,
Other insoluble calcium compounds pro-
duced during roasting remain with the
leached iron ore residue, which cap be
processed to recover the iron. ’

A patent was issued for extraction of
vanadium values from vanadiferous

from ores containing vanadium as an
impurity, A mixture of slag and sodjum
carbonate was heated between 600° ¢
800° C in a convertor in the presence of

leach,®

Another patent covered 2 process for
extraction of vanadium and titanjum valyes
from slag formed by smelting iron oxide

9 Meintiee, W. R., aud . B

stortious  and Ru".dvit
gAscslfssLGl.eullurxiu. v. 23, &o. 8, August 1973, pp.

M W, trat, R. M,, d R. C. M. i
Noble' Meial- Consiitatisn s s, 8 Part Tl Re.
;gr;lsnl .I;Trtau of Standardy N SIR 73415, August

“XBare, C.'B., and J. w. Pasquali (aui
fé:(h‘lgl;;m Steel C::-pf’. U.s. Pat.u.!:‘;;.,;a‘.wf’:

s Peters, . J, w, M. s, Middelbock ,nd &
Rijkelboe ed Biiliton Researck V).

Reclpoer SRt o bl 197, sV
Suphe:u. r., and

'K
Ferrovanadium ‘Corg.,” N.L 35 320,
Dec. 30, 1935 US. Pat. 33,
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Vermiculite

By Richard H. Singleton ?

Crude vermiculite output totaled 330,000
tons in 1975, a decline of 39 fror.n that
produced in 1974, World - production of
crude increased 4% in 1975 10 approxi-
mately 577,000 tons. Domestic output of
exfoliated vermiculite declined 15% to
235,000 tons. Vermiculite was ex.foliated
at 51 plants in 29 States using mainly do-
mestic crude but also crude imported from

the Republic of South Africa. Two exfol
tion plants closed in 1975, Exfoliated v
miculite continued 1o be used mainly

the building industry as concrete aggrega.
a3 premixes for acoustic, fireproofing, a;
other purpotes, and as loose-ill and blo
insulation. Demand for these lightw:ig
Products continued to decrease in acco!
with a decline in building activity.

Table 1.—Salicnt vermiculite statistics
(Thousand short tons and thousand dollars)

mwn 1972 1973 1974 1975

Unltég“g:t tea: SoMd and ueed by broducers: 301 337 885 341 33

Value $7.108 $6,003 $5.46¢ 810,120 $18,7¢

Average value per ton .77 tuz.;l OIC’.‘D_: 325'-3: ‘”g'g: 8627
mo\l;:l':.d $20,888 828111 $31,188 830,918
Average value POr 0N e $99.93 $100.81 $106.44 $112.42
Exports to Can R 29 1 38 “"
= i m«m b 18 ¢ 0 @

worll.’!r‘odr ction, erude 459 513 549 Ly 111 B

* Revised,

DOMESTIC PRODUCTION

Crude Verm!culite.—Output of vermicu.
lite concentrate, commonly called crude,
decreased from 341,000 tons in 1974 ¢o
330,000 tons in 1975. Capacity of W. R,
Grace & Co.'s beneficiation mill a¢ Libby,
Mont., was increased. W.R. Grace & Co.
alto continued to mine and beneficiate ver-
miculite near Enoree, S.C. In addition, Pat-
terson Vermiculite Co., continued to pro-
duce a small tonnage at Lanford, S.C. Plans
of W. R. Grace & Co. to develop vermicy-
lite” deposits near Louisz, Va., remained
shelved during 1975, mainly as a result of
zoning problems.

Exfoliated Vermiculite—The tonnage of
exfoliated vermiculite sold or used de-
creased 15% to 235,000 in 1975. Leading

States, accounting for 42% of the exfoli-
ated vermiculite sold or used, were Cali-
fornia, Florida, New Jersey, South Carolins,-
and Texas. W. R,

of crude vermiculite, operated 30 exfoli.
ating plants in 24 States. Crude vermiciz
lite imported from the Republic of South
Africa was exfoliated in 11 domestic plants.
The other 10 domestic exfoliating plants
used domestic ecrude as feedstock, The
sources of crude for domestic exfoliated ver.
miculite sold and used were Libby, Mont,,
41%; South Carolina, 44%; and the Reg;
public of South Africa, 9%. . e

} Physical acientist, Division of Noametaliii SAT--
erals. ey
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Table 2.—Vermiculite exfoliating plants in the United States in 1975

Nearest olty
Company Btate County or town
J. P. Austln Assoc., In6 caceaee.. Pennsylvanis o.... Beaver ..ocoeeeo.. Beaver Falla
J. J. Brouk & Co,, ING cernceceae Missourl ceeeeao.. St aeewee—e 8t Louls.
(}m-olcle elh.d‘;hhl‘ildemsmml c@lnc == North Caroling .. Let aecceeecceean.. Sanford.
velan rs Supply Co., : .

Cleveland Gypsum Co. Div, OO cemecamccvane Ouyshogt eecueee. Cleveland.
Diversified Insulat Ine Minnesot Hennepin aeeeea.. Minneapolls.
W piy. Ooo Constructlon— ons Phoen.

uct Div. ———ncseass 8 v
ATKansss cecceecve Pultskl cacaceeee-e North Little Rock,
Californis ceceeee- Alameds acaeeuee- Nowark.
Loa Angeles caa-.. Los Angeles.
Orange ceevceeweea Banta Ana.
Colorado aeeca--. o= Denver oocoeeece.- Denver,
g Florida B d P Bexch.
Hihsborousk o
sborough ceewe Tampa.
8 cococmocosn l)ul’n.%° ammacaceee West Chicago.
Kentuceky wececceee Campbell aeeeeeeae Newport,
Loulsians e.eccecce Orleand aceecceeen New Orleans.
Maryland ceaceaeee  Prince Georges .. Mulrkirk.
Massachusetts .... Hampshire ....... Essthampton.
ichigan eeeecceee Wayne€ oaeeeeee-.. Dearborn.
Minnesots caeuea-e Hennepint ooeeee-- Minnes
Missour! e Bt. Louis aeeveeae St. Louls.
Nebraskt ecaceacee S8 meeeeueeea O
New Jarsey eoaeee Mercer eemeevee-e Trenton.
New York coceeee CEJUES ceveonceeee Weedsport,
North Carollna .. Guilford aeeeeau-. Hiﬂl Polnt,
Oklahoma weceeeee OklghomR .eeeee.. Oklahoma City.
Oregon Mult h Portland.
Pennsylvania ..... Lawrence oeeoeo.. New Caatle.
Bouth Carollng ... Greenville ........ Kearney.
Travelers Rest.
Tennessee coeeuene Nashtvliile,
OXAS ceennccnenan San Antonio.
‘Wiscons!, Eﬁl"'lm.
NN caccoee= WA,
Hyser & Lawellen ceeceeaccnncaces Pennaylvanis -.... h s
International Vermlouiite Go —___- Diantyvant Onapampton

008, Wisconaln eae... e Kenosha,

La Habra Troducts, 100 woeonoooee Oalifarnin oomomers Anshaim,

MuacArthur Oo Mi ta 8¢, Paul,

Mion Pellots, InG oo ... wm———— TMNNOIS evemcemmnnn De Kalb,

Patterson '\/or_mlgullu 00 aeveea-n Houth Caroline ... Lanford.
[ Robinson t GCo Montana 2d0 eeeneevna. Great Falls,
[ Schmelzer Sales Assoclates, In¢ *V;'?rd rough oo '%ﬂnot.

J— - 1 am

The Schundler Co emmeoccoeem o m‘aﬁ?:::: ".‘.. -— Metuchen,

gione Ly Bl el L

Vermiculite of Hawall, 1o comoes Hultnomah ... by
- Vermiculite-Intermountain, Ino ... eve=ee Salt Lake —.._.... Balt Lake Olty.

Vermiculite Products, In¢ oooe___

TeXRS e

Harrls

CONSUMPTION AND USES

The use pattern_for exfoliated vermicy-

lite by main categories showed no major

i change from 1974 and was as follows:
Aggregates, 50%; insulation, 31%; agri-

culture, 16% ; and miscellancous, 3%.
Demand for smaller flake sizes decreased.

Almost no demand existed for flake sizes

below 65 mesh.

| An end use breakdown is shown in thou-

sand tons in the following tabulation:

Uss 197¢ 1978

{ tes §
m‘?,}‘,‘z‘“ l: 'l:

| r
Premixes ! a2 [ 1]
Total T

1a ]
e ee-Al a w

Block

Packing 1 -
Total 80 %
A feulture and soll conditioning 0 8
Fertilizer earrler 1 1
Other - -
Total 47 .88
Miscellaneous [ 4 [
Grand total 24 2335

LIncludes vermiculite used in premixes for acoustic and freproofing purposes, decorative textures,

wmolsture sealant, etc.

PRICES

According to the Bureau of Mines can-
vass, the average value of domestic crude
vermiculite increased 40% over the 1974
value to §41.70 per ton. The average value
of exfolinted vermiculite Increased 38% to
$134.66 In 1973. Theso valucs arc f.0b.
mine or plant.

Engineering and. Mining Journa! quoted
nomina! yearend prices for crude vermicu-
lite a2 follows: Per short ton, f.0.b. mine,
domestic crude, $38 to $63; and clf. At.
lantic ports, the Republic of South Africa
crude, $60 to $80.

FOREIGN TRADE

Approximately 33,000 tons of crude ver-
miculite was imported duty-free into the
United States from the Republic of South
Africa, & 21% dccrease under that im-

ported in' 1974. A total of 45,129 tons of
crude was exported from the United States
to Canada, primarily from Libby, Mont.,
2 2% increase over that exported in 1974.

WORLD REVIEW

Canada.—A total of 61,307 tons of crude
vermiculite was imported in 1975, mostly
from Montana and some from the Repub-

lic of South Africa, & 24% inc-.:
that imported in 1974. Grace Coasir o i+
Materials Ltd. operated exfoliating piani:

LA N
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m.l 9?4 at St. Thomas and Ajax, Ontario; South Africa, Republic of —Crude ver.
Winnipeg, Manitoba; and Vancouver, Brit-  miculite Production capacity in the Tran
un Columbia. F. Hyde & Co, Ld. and V#h Republic of South Affes ur in

. creased significantly. Actual production o

foliati lants crude increased 14% in 1975 ¢
g pants at Montreal, Quebee, and tons. Total exports of crude incre:sczdz’ 82‘47"2'

Lachine, Quebec respectivel
hine, s Ie y. Northern .
:;erhse aI;g*Vemuculne Ltd began opera- ::r ‘g‘? 5d::sc203:00?“t°m' Nearly one-quar.
Bon_ fm ol.' an exfoliation plant at St. States and Ca 50 ;' g the. Uniied
oniface, Mamfoba. Thc use pattern jn wa wr'm oo Evast of the balance
1974 was loose Insulation, 75% ; insulating : 2Nl fo Western Europe.

concrete, 4% ; insulating Plaster, 2% ; agri- ¥ Stonehouse D.H. Lj ight Aggre,
a - , D.H. Lightweight .
culture, 8% ; and muccnaneous,’ 1 l%'.' & é);;:: Energy, Mines, and Re:gzme.. Ol‘t:::. ,I;;’C

Table 3.—Repubh'c.of South Africa: Exports of vermiculite, by couniry

(8hort tons)
= — Country 197812 197412 19169
Am\lltrm- crecccsrcccananas 4,084 NA
Huat NA 1,418 Na
Coystun 1,698 2,283
Ganada . NA NA L §{0)
Fropnar 87 083
gnnee l;.'ggg HH
§ r:rl:x::’ny. West 14,866 }:::(2);
Irelun : 1,375 2,438
Teas 859 ‘ NA
T, 20,850 10,663 Na
Netherlands a0 A
,l;ortuzl al "{'}R l'gll'
Bvl;:(::m ----- . 4,136 ‘.l28
Hwltaomtand 8,084 8,220
United Kindon ™2 : prH 2,004
P T 0,845 *47.87) Hye
— 6,H04 12,870 NA
o - y
Total vaius<s 157,401 164,077 204.9
Average valye ber ton® ____ T TT T — “":;'lsgg ms:;ilsg: “5?

Not availuble,

NA
1 Source uni, oth i
op; 120 and 126, Ciherwlse uoted: London Mining Journal, Mining Annual Review. 1975 and 193¢,

D
:xn'..-if. J::u& are from official trade returns of recipjent countries.

Source: Repub) artm g .
1075 editions, D"‘a“z."" of South Africa Dep, ent of Mines.' Minerals, October-December 1974 onq

nverted to U.S, currency at the rate of 1 rand=$1.4438 for 1978 and $1.4722 for 1904,

Table 4.—Vermiculite: Free world Production, by country

(Short tons)
— Country 1973 1974 1970
n
Areenting 2,800 2,530 2400
Ereat 5,000 5,000 5,000
Eerp 24 67 %
India - 2,988 3.108 2,400
Bouth Afrlca, Republic of “ T e
outh Al 172,469 201,296 228701
United States (sold or used by Pproducers) __TTTTTTmmmem-- 365,000 sa 03(2: 230008
Total ' .
* 549,248 554,879 B0

® Lstimate, ? Preliminary, * Revised.

Zinc

By V. Anthony Cammarota, Jr.,* and Ronald J. DeFilippo *

With the lowered rate of economic ac-
tivity in 1975, slab zinc consumption, mine
and smelter production, Government stock-
pile releases, and imports of ores and con-
centrates all declined. Consumption of slab
sinc, at 925,330 tons, decreased 28% from
that of 1974, .

Mine production was 469,355 tons,
down 6% from that of 1974. Tennessee,
New York, and Missouri were the major
producing States accounting for one-half
of domestic mine production. The New
Jersey Zinc Co. began shipping concentrate
from its new Elmwood mine in central
Tennessee in January. In cast Tetinessee,
ASARCO lucorpomated shut down the

Mascot mill in Ociober ud brought {ts-

new Young mill onstream. The Ontario
mine in Uwh began production in May.
Callahun Mining Corp. and The New Jer.
sy Zinc Co., through & joint venture, be-
gan developing a zinc-copper deposit in
north-central Virginia.

Swmelter production of primary slab zinc
was 438,051 tons, down 21% from that of
1974, continuing the decline of zinc smel-
ter production since 1969. National Zinc
Co. was constructing a new electrolytic
zinc plant in Bartlesville, Okla. to replace
the old horizontal retort plant scheduled
for closing in May 1976. The smelter was
designed for a capacity of 56,000 tons per
year. The New Jersey Zinc Co. and Union
Minitre of Belgium formed a joint venture
to build a 90,000-ton-per-year .electrolytic
smelter at Clarksville, Tenn., for completion
in 1979, Another zinc plant being planned
by ASARCO at Stephensport, Ky., was
pusiponed indefinitely. The company closed
its 53,000-ton-per-year smelter at Amarillo,
Tex. in May thereby reducing U.S. zinc
smelting capacity to 652,000 tons per year,

Producer and consumer stocks were 250,-
878 tons on January 1, and climbed to

269,455 tons in April, the highest level ir.
recent years. However, as smelter procs:-
tion declined and demand incweased !- -
in the year, stocks fell to 132,698 2009
yearend. o

General imports of zinc in .cres ang ¢
centrates decreased 40% from these of 19/ .
to 144,987 tons, of which Canada supplic.
about two-thirds of the total. Other majo:
suppliers were Honduras, Mexico, and Nic-
aragua. Imports for consumption, however,
more than tripled to 428,544 tons. Genera!
imports and imports for consumption of
slab zinc were 380,437 tons and 374,922
tuns, vespectively, representing decreases of
almost one-third from those of 1974, Can.
ada was the leading source of general meta)
Imports by providing 48% of the totul, fol-
lowed by Spain, 7%; Australia, 6%; and
Finland, 5%.

The General Services Administration
(GSA) shipped 5,886 tons of zinc from the
Government stockpile in 1975, The last
three quarters of the year were declared
closed by GSA because of a high producer -
stock balance. Shelf-item commitments of
2,014 tons made in 1974 were cancelle "
during the year. The total amount of 2in
authorized for sale at yearend was 172,007
tons,

In spite of the falling demand for zinc,
the price during the year remained virtual-
ly unchanged at about 39 cents per pound
for Prinw: Western zine. The average for
the year was 38.96 cents per pound. One
company raised its price by 2 cents per
pound, but vas forced to rescind the jn-
crease when the other producers remained
firm. The European producer price de-
creased from 38.58 cents per pound in
January to 35.77 cents per pound in De-
cember, partly as a result of declining ex-

‘i Physical scientist, Division of Nonferrous Met-
als,
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decrease from the 5,848 tons of 1979.
Imports of ferrovanadium decreased from
1,394 tons in 1979 to 837 tons in 1980.
Austria, Brazil, the Federal Republic of
Germany, and the United States were the

principal suppliers. Japan also imported.

8,762 tons of vanadium pentoxide, 90% of
which came from the Republic of South
Africa.n

Norway~Elkem A/S was considering
using the Otanmiki process at its Raudsand
Mine to improve vanadium recoverability
and overall profitability. The mine has run
a deficit for several years and was expected
to show a loas of $600,000 for 1980. In 1979
the operation produced 166,784 short tons of
magnetite concentrates and 4,299 tons of
ilmenite concentrates. Until now the con-
centrates have been shipped to the Breman-
ger Works at Svelgen for smelting into pi
iron and ferrovanadium. If the Qtanmi
process fails to make the operation profit-
able. Elkem may be forced to phase out
mine production by 1986.:*

South Africa, Republic of —The Repubhq
of South Africa was again the world’s larg-
est producer of vanadium with output in the
form of slag, polyvanadate, metavanadate,
and fused pentoxide. Demand for South
African-produced vanadium weakened con-
siderably during the second half of 1980.
Highveld Steel and Vanadium Corp. Ltd.

ety

was forced to reduce fused pentoxide pro-
duction and at yearend had only one of its
eight roasting units at the Vantra division
in operation. The company also shut down
three recently recommissioned kilns in
June.? Ucar Minerals Corp. suspended op-
erations indefinitely et its Bon Accord re-
covery plant near Pretoria in October. The
slant had a capacity of 2,800 short tons per
year of pentoxide and was producing about
1,000 tons per year at the time of closure.’

SPhysical sclentist, Soction of Ferrous Metals.
u’EngineeBl ring and Mining Journal. V. 182, No. §, May

inclo B dos Prod; de FerroLigas.
Anuério da lndﬁﬂ.rh Bnmhiu de PFe as-1980 (Year-
boo: ;f;&hﬂ Brazilian Ferroalloys Industry). Rio de Janeiro,
PP

‘Jn]:- Tariff Association. lean&mndlmpon;‘
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'Business China. V. §, o.lG.Aug”.l'SOp.lu
‘FuminZ.BrHlnuvduclwn of Metal Mines in the
People’s ?Ghl&-lonl’ 'aper No. B-1-
l.?ﬂic.“h Jolnt Mnﬂm MIJ-AIME, Tokyo, Nov. 4.8,
1980. The Mini n’ tallurgical Imutuuof-llpnn
Tokyo, 1980, pp. 119-127.

TRautaruukki Oy. Annual Report for 1980. P, 17.

SMetal Bulletin. No, €655, Jan. 18, 1981, p 17

®Altekar, V. A. The Role of Rmnmh.lﬂn.r & Metals
Rcv..v 8., No. 8, May 1980, pp. 26-27.
10 anulhhl.lwmnl V. 11, No. 20, May 18, 1981, p.

“Work cited in footnote 4.

¥Borgverke-Nytt. No. 1, January 1950, pp. 1218,
”;;Hl;h:lld Steel and Vanadium Corp. Ltd. Ann.

PP

: merican Metal Market. V. 88, No. 211, Oct. 29, 1980,

P

: Vermiculite

By A. C. Meisinger*

US. production of vermiculite concen-
trate in 1980 declined 8% in quantity
(337,000 tons) sold and used from that of
1979. Value of production continued to in-
crease end was 7% higher than the 1979
value of $22 million.

Vermiculite was mined and beneficiated
in 1980 from deposits in Montana, Sm_xth
Carolina, and Virginia. The only operation

. in Texas was idle during the year.

Exfoliated vermiculite was produced at 47
plants in 30 States in 1980, and the quantity
sold and used was 8,000 tons above the 1979
total of 278,000 tons. Value of exfoliated

w ik
vermiculite sold and used in 1980 was $54.5
million, compared with $51.8 million: of
1979. W. R. Grace & Co. continued to be ths
leading domestic producer of vermiculite.
concentrate and the exfoliated material. . eef

The principal uses of exfoliated vermicu-
lite in 1980 were for concrete aggregnze.
24%; fertilizer carnen. 16%; loose-fill
lation and premixes, 14% each; block
lation, 18%; soil conditioning, 8%; lmd
ticulture, 7%.

Table 1.—Salient vermiculite statistics o ""S; 3
(Thousand shoct tons and thousand dollare) “ n.“f""'}fﬂ,’.‘”,
1976
United States:
Sold and nled by producers:
Concentrats — oo ccccemcnecnmreneeea
Valueo oo e $14,000
Average value® (dollars per ton) $46.06
Exfoliated - - o oo e Z0
Value. oo ccrcrmmccm e 300
Averago value! (dollarsperton) o - c v e e $156.67
ExportstoCansda - e« cscmmmcccccccccace e 41
imports from the Republic of South Africs « - - c e e 40
World: Production” . - - _ oo cceencmanne 57¢
*Estimated. "Revised. NA Not available.
)
e e P ey contrally planned sountrie
DOMESTIC PRODUCTION

U.S. production of vermiculite concen-
trate in 1980 was 337,000 tons valued at
$23.5 million, a decrease of 3% in quanﬁ:‘.y
sold and used, but an increase of 7% in
value over that of 1979.

The principal vermiculite mining and
beneficiating operations in 1980 were those
of W. R. Grace & Co. at Libby, Mont., and
Enoree, S.C. Vermiculite was also mined
and processed by Patterson Vermiculite Co.

over thatoleB Production came T
plants in 80 States, the same as in 1979..

value of exfoliated vermiculite sold *
used by producers in 1980 was $54.5 mnhco.




an increase of 6% over that of 1979. Produc-
ers and exfoliation plant locations are
shown in table 8. An unknown quantity of
vermiculite imported from the Republic of
South Africa was also exfoliated in domestic
plants in 1980.

The principal producing States, in de-
scending order, of exfoliated vermiculite
production in 1980, were Ohio, Texas, Flori-
da, California, South Carolina, New Jersey,
and Illinois.

Table 2.—Exfoliated vermlcufi/te sold and used, by end use

Table 3.—Vermiculite exfoliating plants in the United States in 1980 —Continued

Company

County State

Use 1979° 1980

Short Percent Bhort Percent
tons of total tons of total

Con ors

IOl e et me—- 63,900 66,700

.l:h-ur e il L e T P 3,000 1 2, 1
remines o . e mecen 34,800 13 40,100 14
‘l'oul7 ..................................... 101,700 37 109,700 39
o o il ‘ T
R 89,600 4 28,200 u
Block & o e 44,800 16 - 37,200 13
Other® oo 1,800 1 2,700 1
Total o o o e e m 86,200 31 78,100 28
> ural e oo 21,400 8 20,600 T
gOll conditloning - o __________ 19,200 1 24,100 9
ertilizercarvier _ _ ___ . __ . ___ 46,500 17 45,000 16
Tota) o o o e e 87,100 2 . 8,7 82
Otheruees® __ . _________ o ______ PP 3,200 3 3,100 1
Grandtotal® .. _ oL 218,000 100 281,000 100

"Revised.

ncludes acoustic, fi and textu

rizing uses.
SIncludes hkh-umpeutun and packing insulation and sealants.

'lmludunriomlndutrhlule-mopeciﬁd
“Data do not add to totals shown b of independent

A,

Table 3.—Vermiculite exfoliating plants in the United States in 1980

melwhurmnuh Inc

See footnotes at end of table.

W. R. Grace & Co., Construction Products Div.—Continued - .

“Two plants in county.

‘CONSUMPTION AND USES

Exfoliated vermiculite sold and used by
producels in 1980 totaled 281,000 tons, a 1%
increase over that of 1979. Major end use
categories of exfoliated vermiculite in 1980
were aggregates, 39% of total consumption
(up 2 percentage points from that of 1979);
insulation, 28% (down 3 percentage points);
and agriculture, 32% (no change).

PRICES

-

The average value of vermiculite concen-
trate sold and used by U.S. producers in
1980 was $69.73 per ton, an increase of 10%
over that reported in 1979. The average
value for exfoliated vermiculite sold end
used in 1980 was $193.95 per ton, an in-
crease of 5% over the average value of 1979.

Engineering and Mining Journal quoted

" FOREIGN TRADE -

The United States annually imports large
quantities of vermiculite from the Republic
of South Africa and exports vermiculite to

WORLD REVIEW

Estimated world vermiculite production
in 1980 (table 4) was 583,000 tons, a 2%
decrease from the 1979 production. The
United States and the Republic of South
Africa, together, accounted for 93% of world
production compared with 94% in 1979.

South Africa, Republic of.—Vermiculite

N

te uses totaled 109,700 tonc sald

and used in 1980, an 8% inaeasecvertbat
of 1979; insulation uses decreased 9% from
that of 1979; and agricultural uses increased
3% over that of 1979. Other uses in?}880
totaled 3,100 tons, a slight decreass from

that of 1979.

v 'ﬁ
kAﬁ g
1980 yearend prices for unexfolinted ¥er-
miculite as follows: Per short ton %bé
mine, Montana and South Carolins, ddmes-
tic, $64 to $98; and the Republic of&n}th
Africa, 8100 to $160, c.if. Atlantic mr 3
comparison, yearend 1979 quoted prices
ton were $59 to $92 for domestic and
$100 for the Republic of South Africa.: hm

Canada. However, tonnage data in
were not available.

3
lndwummmlw% 3%
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Table 4.—Vermiculite: World production, by country!

(Short tons)
o Country 1976 19717 1978 197" 1980°
4517 6,819 6.890. 8478 #7012
1,043 3,987 4,443 8,137 3
- oo 654 770

3,786 3,172 2079 3,376 3,779
14,000 16,000 18,000 17,000 19,000
8,954 4,162 2,054 2,200 2.200
South Ai:l.‘h. Republicof. . - - - - o oo 244,798 lﬂwg zao.a:g 211,178 '204.6%
United States thoid and weed by prodocers) __Z2_""7 804000 369,000 837,000 346,000 337,000
Total® o ce e cccceccmceaaa 576,118 673,603 598,625 §95,15¢ 683,009

'Mnmd. ®Preliminary. "Revised. ’

duction by centrally planned y countries. Table includes data available through June 8, 1981,
'Repond :

"Series revised: ted total cvude mi; d the sum of (1) erude mine

ised: OWL series represen!
oulpulnlddnndlyuud 12) output of beneficiated

ined from

mdle.u-eim output was s follows, in short uﬂm—xm lﬁ'l'l—'l.ﬁsz; 1978—

mfsn |

not included under 1. Total
979—11,670; 1980—not

il

Zinc

By V. Anthony Cammarota, Jr.!

The opening of a new mine, the absence of
strlkes. and higher output from a numbgr of
mines contributed to greater zinc produc-
tion over that of 1979. Smelter production
was lower as a zinc smelter closed toward
yearend and shortages of feed material
developed. Consumption of slab zinc de-
creased mainly as a result of lower automo-
bile production and reduced construction

activity. Imports for consumption of zinc
concentrates increased significantly as ma-

terial was withdrawn from bonded ware-
houses, but slab zinc imports declined as
demand slackened. Stocks held by produc-
ers, consumers, and merchants fell sharply.
The price of zinc rose and fell several times
during the year, but in the last trimester
the average monthly price roge about 10%.

Table 1.—Sallient sinc statistics

1976 1977 1978 1979 1880
United States:
Domestic ores, recoverable content 054 071889 202,669 267341
metric tons_ _ 334,862
Value. _ . __ .o - $363,541  $3095,338  §206854  §219841  §276,326
et From domestic 36420 222208 267360 564 2ILBED
rom domestic ores X 4 1
From foreign ores 106,126 86,166 139,348 211,187 108,608
From scrap 62,192 45,914 84,774 63,212 20,396
Total _ .. g&m ;g:ﬁg 441,472 525,693 ° 369,852
089 X 304,047 3 lB 214,967
Elporuofllr{nnc .- 8,187 216 28 ‘J "802
Imports (generalk:
Siob ine eI eIl emin  inde  Gae  mins  Aose
BRC e TR, N 1 410,
e S . wg s
ucer CONBUMOr - - o o e e e e - 197,861 170,237 187, 151,661 151
Merchant __ _ _ . ... do____ NA NA ﬁ NA %850
comﬁuov;‘mmenl stockpile_ _ _________ do____ 349,440 47828 345,872 845,684 842,380
mption: :
Slabgine - - _ . oL do._.. 1028876 999,605 1050585 1,000,606 811,146
Allclasses _ __ __ _ _ . ___ . ____. do_ 1,394,244 L367.704 1441810 1394314 1142409
W Plzu Prime Weatern, cents per pound (delivered) _ 87.01 34.39 30.%7 37.30 3743
or]
Production
Mine __._______ thousand metric tons. _ 6,125 6,945 5,928 5917 5761
Smelter® _ _ _ . .. do__ 5,430 5,682 5,671 '8,018 5,806
Price: Prime Western grade, London, cents per
POUND - - o - e rcccmmmem— oo 3238 26.71 26.88 83.59 4
"Revised. - NA Not available.
3Excludes redistilled slab zinc.
*Based on U.S. High Grade, cents  per pound.
3Primary metal production only; i ae dary metal production where inseparably included in country total.
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Vermiculite

By A. C. Meisinger*

.U.8. production of vermiculite concen-
trate in 1985 decreased slightly to 814,000
short tons sold and used and increased
slightly in value to $32.4 million, compared
with 815,000 tons and $31.5 million in 1984.
Sales of exfoliated vermiculite from 41

" plants in 27 States decreased slightly in

quantity to 258,000 tons valued at $47.9
million.

Carolina Vermiculite Inc., Woodruff, SC,
began mining and milling vermiculite dur-
ing the year from deposits in Spartanburg
and Laurens Counties, SC.

The United States and the Republic of
South Africa continued to be the leading
vermiculite producing countries with 93%
of the estimated world production of 556,000
tons.

Domestic Data Coverage.—Domestic pro-

duction data for vermiculite are developed
by the Bureau of Mines from two separate
voluntary surveys, one for domestic mine
operations and the other for exfoliation
plant operations. Of the four mining oper-
ations to which a request was sent, three
responded. The one nonrespondent’s data
were estimated using previous years' pro- -
duction levels adjusted by trends in employ-
ment and other guidelines. Of the 43 ex-
foliating plants to which a request was sent,
41 were active, and 38, or 93%, responded,
representing 85% of the total exfoliated
vermiculite sold and used shown in table 1.
Plant data for the three nonrespoandents
were estimated using reported previous
years' production levels adjusted by trends
in employment and other guidelines.

Table 1.—Salient vermiculite statistics
(Thoueand short tons and thousand dollars unless otherwise specified)

1981 1982 1983 1984 1985
United Btates:
8old and used by producers:
Concentrate — .o o v e ceceean 320 318 282 315 e
Valwe . o oo e ececmcncme $26,200 §! $21,200  £31,500 £32.400
Averagevalue! ... _._._ _dollars per ton__  §$81.88  $90.19 $96.45 $100.00 $103.18
liated - - - o e e e — e b1f ] 23 24 264 i
Valueo e e e eemrcmccmmrc e - $58,600  $55,600 $56,500  £.1,900
JAversgevalue® _ . ________ dollars per ton__.  $213.87 $236.17 $233.04 $21402 L58°
[7 e R N 81 2 19 22 £,
Importa for consumption _ . _ o oo emceao . 27 21 24 32 L
World: Production® _ _ _ o e emcmeman 571 660 490 P545 56

*Estimated.  ®Preliminsry.
sbiased on rounded data.

| 4 T ¥
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DOMESTIC PRODUCTION

U.S. production of vermiculite concen-
trate decreased slightly in tonnage to
814,000 tons valued at $32.4 million.

W. R. Grace & Co. continued as the
leading domestic producer with operations
at Libby, MT, and Enoree, SC. Vermiculite
was also mined and processed by Patterson
Vermiculite Co. near Enoree, SC, by Careli-
na Vermiculite, Woodruff, SC, and by Vir-

Laurens Counties, SC.

Domestic sales of exfoliated vermiculite
by 12 producers declined slightly in quanti-
ty to 258,000 tons, and 16% in value to $479
million. Output came from 41 plants in 27
States, of which 29 plants in 24 States were
operated by W. R. Grace.

In descending order of exfoliated vermicu-
lite output sold and used, the principal

" VERMICULITE io.

Table 3.—Active vermiculite exfoliating plants In the Unlted States in 1985

ginia Vermiculite Ltd. in Louisa County, producing States were California, Ohio,
VA. Carolina Vermiculite went on-stream Florida, South Carolina, Texas, New Jersey,
in mid-1985 with processing operations near and Illinois.

Woodruff end mines in Spartanburg and

CONSUMPTION AND USES

Apparent domestic consumption of ver- sold and used for both construction aggre-
miculite concentrate was 329,000 tons, a gate material and agriculture increused
sight increase from 325,000 tons (revised) in  slightly; however, insulation uses declined
1984. 149% from those of 1984. Other uses in 1985

The quantity of exfoliated vermiculite increased 48% to 4,600 tons.

Table 2.—Exfoliated vermiculite sold and used in the United States, by end use

Company

County State

W. R. Grace & Co., Construction Producta Div _ . . - .- -~

32 plants in the county.

PRICES

The average value of vermiculite concen-
trate sold and used by U.S. producers in-
creased slightly to ebout $108 per ton, fo.b.
plant. The average value of exfoliated ver-
miculite, f.o.b. plant, declined for the third
straight year from $214 per ton to $186 per
ton, a 13% decrease.

Engineering and Mining Journal quoted
yearend prices for unexfoliated vermiculite
as follows, per short ton: Montana and
South Carolina, f.o.b. mine, $36 to §143.50;
and the Republic of South Africe, c.if.
Atlantic ports, $90 to $150.

(Short tons)
End use 1984 1985
regates:
____________________________________________ 61,600 k(4
Plaster - Rt e L e LR P T 2,700 uisw
Premixes’ _ o e ecmaee 80,300 80,200
Total® o o e emmcecmcmceeee 184,700 135,300
Inml.omrl':ll

(] 1y U 26,900 20.500
Bloclv.r; ............................................. 38,600 35,700
Other® . o et e 3,800 1790
TohAk. e e e m et 61,700 57,900

Agricultural:
Horticultural _ . _ . _____________ frameme e m— e —————— 22,100 2,00
Soil conditioning - - - - - .- __ZI__ZZCIZIITITTTITIITINC 4,700 8,40
Fortilizeronsrier . _ - 31,600 29,000
Total o o e e e dcercmmccccccaaa- 58,400 - 59000
Other® o o e et amc————— 3,100 4600
Crand total® . o oo e ———— 264,000 258,008

ised,

"Revised.

nclud stic, firsproofing, and texturizing uees.

3Deta may not add to totals shown b of ind dent di
Sncludes hightemp and packing insulation and scal
*Includes various industrial uses not specified.

FOREIGN TRADE

Imports of vermiculite concentrate from tons (revised) in 1984. Exports to Cenade.
the Republic of South Africa were estimat- were estimated to be 28,000 tons snd »3pos
ed to be 38,000 tons, compared with 32,000 sented 7% of total sales.
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WORLD REVIEW

World production was estimated to be duction in the Republic of South Africa
556,000 tons, a slight increase over 1984 increased 6% to about 203,000 tons, and
production of about 545,000 tons. The Unit- exports accounted for 86% of production.
ed States and the Republic of South Africa, :
together, accounted for 93% of the total
1985 output. Vermiculite concentrate pro-

}ndustry sconomist, Divigion of Industrial Minerals.

Tuble 4.—~Vermiculite: World production, by country®

{Short tons}
Country 198) 1982 1983 e 1985
3,667 8,697 4,365 4,906 4.400
16,771 16,407 10,488 10,094 1000
) Sop 331 30 300
3,996 2,980 2,468 2,153 2200
18,000 19,000 19,000 18,000 19,000
2,900 1716 1,500 961 1,100
657 676 440 8567 850
210,01 201,327 164,691 191,886 %2902
’ * Y] ) (%) NA
United Shun {(sold and used by producers) . _ ... _.._ 320,000 316,000 282,000 315,000 314,000
Tl o e mcmcemaaemam 578,781 560,400 489,663 544,667 555,612
‘Estimated.  *Prelimisary. 'Rcvhed NA Not available.
:g:cl\ndu production by y countries. Table includes data available through July 16, 1856

Revised to "Not wvailable” On'ifut is not officislly reported and availuble information is inad

te for formulati
reliuble sstimates of output levels, ’

bann 4

Zinc

By James H. Jolly*

World mine and amelter production were
at record-high levels, whereas the U.S. zinc
producing industry continued to decline. As
@ result of strikes and mine closures, domes-
tic mine production fell for the fifth atraight
year, and 1985 was the lowest zinc output
year in TT yeara. Smelter output also fell
owing mainly to the Indefinite closure of &
primary smelter in Texas early in the year.
A primary smelter in Idaho, which had
been indefinitely closed since December
1981, was closed permanently in 1985. As a
result, US. primary zinc smelting capacity

was reduced 209% to 404,000 metric tons.
The United States accounted for ebout 8.9%
of the world zinc mine output and 4.8% of
the world zinc meta! production, compared
with 6.8% and 6.1%, respectively, in 1980.
World zinc consumption was at an all-
time high. The United States was the lead-
ing sinc consumer, although ginc consump-
tion declined in 1985. Domestic demand for
ginc was met mainly by imports, largely
from Cansda. Slab ginc imports account
for about 66% of the apparout slak ¢’ .-
consumption, and zinc oxide im~rts w::

Table 1.—Salient zinc statlstics
{Metric tons unless othorwise apecified)
1981 1982 1983 1984 1885
United States:
Domestic ores, recoverable content . e o — . 312418 808,160 276,234 168 228,545
Value. o ceceeae ?f._ - - §306879  §267,116  $251,204 3%%,833 $201,807
8lab sinc:
From domestic 000 . e o e eeee e - !59.835 183,284 :xo.alg 192 1127178
Fombrimorm-—--—---m-mtett Role s eme  Tens  taene
Total. e ceicmcccmeeeaae 896,765 302,464 805,084 3L U5 $11,851
Bac?ndlry T 290,658 210,681 79,287 820,466 289,440
Ores and trates (sinccontent) - - -~ 54,282 n, 60,168 80,579 8,084
Blab ot e e rcmeaam 28 ﬁ &7 760 101
e awd Soneabtaatos tlnc oanteat) BEMO 6559 @36 8T 0188
Blab gDt . e e cm v 612,007 456,233 81761 639,228 10,500
Pnﬁ.hb Dec. : 128,581 nLm 112,40 118,834 91342
ucer CONBUMES v e e mc o r———
....................... 68,718 £1397 35,199 18,792 17,163
Qovernmentetockplle . o oo 340,681 340,578 340,677 340,677 3405T
amption:
Blab sinc: .
Reported _ oo el 340,875 703,491 805,831 843,903 THLT62
- ——————— $38,888 194,538 233,371 930,226 840,561
Al Claswes o c e v - 1,189,589 953,111  L120548 1214558 1,095364
Prioe High Grade, cents per pound (deliversd) . . - 44.56 8.4 4138 .60 o3

Pmducthn.
Min® - woceecnee thousand metric tona.. - *5.919 6,126 8351 96,564 5,858
BaeMaT o cec e —mmmam oo do__._ 8,081 *5,866 $201 96,453 4,567
Price: Prime Wastern, London, esnts per pound ... .. 33.3¢ B H113 4048 3623
®Estimated. TRovised. ’
SExcludes rediatilled slab

Mmm,xummmwwmummu
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VERMICULITE

By Michael J. Potter

Mr. Potter, a physical scientist with 24 years of industry and U.S. Bureau of Mines experience, has been the acting commodity
specialist for vermiculite since 1989. Domestic survey data were prepared by Pam Shorter, minerals data assistant.

ermiculite is 2 micalike mineral
that rapidly expands upon
heating to produce a low-den-

sity material. The expanded |

(exfoliated) product is used as lightweight
aggregate ang thermal insulation in con-
struction applications; as a fertilizer carrier
and soil conditioner in agriculture; and as a
filler and texturizer for plastics and rubber,
among many other uses.

U.S. vermiculite concentrate soldand used
was 230,000 short tons, a decrease from that
of the previous year, according to the Burcau
of Mines, U.S. Department of the Interior.
The tonnage of exfoliated vermiculite sold
and used was 157,000 tons, also a decrease
from thatof 1989. Markets have been affected
by competition from other building prod-

- uct materials and by reduced constuction

activity.

Domestic production data for vermiculite
were developed by the U.S. Bureau of Mines
from two separate, voluntary surveys, one
for domestic mine operations and the other
for exfoliation plant operations. Of the six
mining operations to which a survey request
was sent, data or estimated data were received
from five operations. The one nonrespon-
dent’s data were estimated by the U.S. Bureau
of Mines. Of the 33 active exfoliating plants
to which a survey request was sent, data were
obtained from 27. This represented 63% of
the total exfoljated vermiculite sold and used
shown in table 4. The six nonrespondents’
data were estimated by the U:S. Bureau of
Mines using previous years® production levels.

The leading domestic producer of ver-
miculite concentrate continued to be W.R.
Grace & Co. with sales of material from its
Libby, MT, location (from stockpiles) and
from its operation at Enoree, SC. Other
producers during the year were Virginia
Vemiculite Ltd., Louisa County, VA;
Carolina Vermiculite Div. of Virginia Ver-
miculite Lid. mine near Woodruff, SC;
Patterson Vermiculite Co., Enoree, SC; and
Enoree Minerals Corp., Spartanburg
County, SC. South Carolina, with four pro-

VERMICULITE—1990

ducers, was the leading producing State for
the fourth consecutive year. W.R. Grace
closed its Libby, MT, mine in late 1990,
although shipments of concentrate were to
continue through 1992. The company also
closed five exfoliating plants in 1990.

Domestic sales of exfoliated vermiculite
by 13 producers came from 33 plants in 20
States. Of these plants, 20 in 16 States were
operated by W.R. Grace. In descending or-
der of output sold and used, the principal
exfoliated vermiculite-producing States
were estimated to be Ohio, South Carolina,
California, New Jersey, Illinois, Florida, and
Texas.

The average value of vermiculite con-
centrate sold and used by U.S. producers
was $83 per ton, f.0.b. plant, or a decrease
from that of 1989. The average value of
exfoliated vermiculite, f.0.b. plant, was ap-
proximately $251 per ton, although some
of the data used to arrive at this figure were
estimated.

Imports of vermiculite concentrate were
approximately 50,000 tons and werg mainly

from the Republic of South Africa. U.S.

imports in 1989 were approximately 55,000
tons. U.S. exports to Canada were estimated
to be 20,000 tons, about 9% of total U.S.
sales of vermiculite concentrate.

The data in table 4 are rated annual ca-
pacity for vermiculite plants &s of Decem-
ber 31, 1990. Rated capacity is defined as
the maximum quantity of product that can
be produced on a normally sustainable long-
term operating rate, based on the physical
equipment of the plant, and given accept-
able routine operating procedures involv-
ing labor, energy, materials, and
maintenance. Capacity includes both oper-
ating plants and plants temporarily closed
that, in the judgment of the author, can be
brought into production within a short pe-
riod of time with minimum capital expen-
diture. Plant capacity for vermiculite is
based on engineering capacity provided by
the companies or estimated by considering
recent peak production during the past §
years to be equal to rated capacity.

Vermiculite has been facing competition
from other materials, especially in the
building products market. Another adverse

TABLE 1
SALIENT VERMICULITE STATISTICS
(Thousand short tons and thousand dollars unless otherwise specified)

1986 1987 - 1988 1989 1990
United States: ; -
Sold and used by producers: - )
Concentrate n7 303 304 275 230
Value $34,400  $33,100 $33,900 $30,500  $19,100
Average value!  dollarsperton  $108.52  $109.24 $i11.51 $11091 $83.04
Exfoliated 253 252 249 218 157
Value . $53,200 $54.600 -  $55,100 $43.800  $39.400
Average value'  dollars perion  $210.28  $216.67 $221.29 $22698  $250.96
Exports to Canada 25 20 20 2 20
Imports for consumption 35 ‘32 as 55 *50
World: Production? 685 1726 710 695 646
1Based on rounded data.
Exciudes production by countries for which data were not available.
1235




TABLE 2 TABLE 3
EXFOLIATED VERMICULITE ACTIVE YERMICULITE EXFOLIATING PLANTS IN THE
SOLD AND USED IN THE UNITED STATES IN 1990
UNITED STATES, BY END USE _
(Short tons) Company Coumty State
A-Tops Corp Beaver Pennsylvania,
Anitox Corp. Gwinnett Georgia,
End use 1989 1990 | Brouk Co. St. Louis Missouri,
Aggregaes: "
Enoree Minerals Corp. Spartanburg South Carolina,
Concrese 33200 29,500
Jefferson Alabama
_ﬂs_ter_—_ 1.800 400 Maricopa Arizona
- ] o
Premixes 64,300 19500 Alsmeds Califomia,
Total 99,300 49,400
v - Orange Do. .é
Iation: Denver Colorado.
Loose-fift 17,900 14,400 Broward Florida.
Block 21,100 19,200
3000 Duval Do,
‘l'u th E" ‘2‘3 0 Hillsborough Do.
< — 30 3660 " Du Page Wiinois.
i::ﬁmm;s 15,100 20,101 Compbel Kentucky.
ol —e o ’ B'Im Prince Georges Maryland.
—_— c‘n ditioning 5:200 . W. R. Grace & Co., Construction Products Div, Hampshire Massachusetts.
Fertilizer carrier 36,700 35,100 - w < as
Torl %7000 N Hyme Michigan.
S o y St, Louis Missouri.
Other’ 7.800 7,400 M New J )
o] Mercer ew Jersey.
Grend total’ 21500 0% Multnomah Oregon.
Totlmeted. - praching, st _n Lawrence Pennsylvania.
Rncludes high-wmperature snd packin hom snd Greenville! - South Carolina,
‘mhm-ﬂbl—hi::-r. of independ g Dallas Texas.

Koos Inc. Kenosha Wisconsin,
factor has been the general level of con- | GM. Scon & Soms. Union Ohio.
struction activity, w!nch has been at a TE- | Parterson Vermiculite Co, N Laurens South Carolina.
vemmicalite s ght oorur in sach arcas | T=Sehndr o — Midder New by
as waste disposal and treatment of con- sm glit Corp. ;"'?: e
taminated air and water. Chinamay emerge i o
as anew source for imports of vermiculite,} | Vertite Co. Hilisborough Florids.

Vermiculite Industrial Corp. Allegheny Pennsylvania,
"Hindman, J. R. Vermicatite, Min, Eng. (Litteton, CO), v. | Yermiculite Products fnc. Hagria Texss.
43,No. 6, 1991, pp. 617-618. "Twe phawy in coumty,

‘ TABLE4
WORLD VERMICULITE ,
PRODUCTION CAPA(
DECEMBER 31, 19

(Thousand short tc.ms)

Country Rau

North America:
Mexico

United States
Total
South America:
Argentina
Brazil
Total
Europe:
USS.R.
Africa:
Egypt
Kenya
South Africa, Republic of
Total
Asia:
India
Japan
Total
World total®
Revised.

P it
pacity m

ing plents as well sa ot

P

basis.
TExchedes countries for which daes weore not gvsilebl
ats S0 wot 384 10 Sorsl shown becavse of independ




TABLE4

WORLD VERMICULITE ANNUAL
PRODUCTION CAPACITY,
DECEMBER 31, 1990
(Thousand short tons)
Country Rated capacity' ?
North America:
Mexico H
United States ass
Toul 3
South America: -
Asgentina
Brazil 21
Total
Europe:
USSR. 107
Africa: _
Egypt 1
Kenya . 5
South Africa, Republic of 260
Toul 266
Asia: -
India g
Japan >y
Toul B
World total® 800
“§ Revised.
“Unchedes capacity & op ',m-wulﬂmu\m
Basis.
IExcihudes countries for which data were not available.
a2 4o mot 834 10 total shown b of independ ding

VERMICULITE—1990

TABLE S
VERMICULITE: WORLD PRODUCTION, BY COUNTRY?

(Short tons)
Country? 1986 1987 1988 1989 1990
Argentina 5.740 20,516 21,275 21,000 20,000
Brazil 15,598 18,546 20,777 - 20944 21,000
Egypt 546 *550 260 300 300
India 5,438 2,689 4,467 3,047 4,400
Japan® 17.000 17,000 17.000 17,000 17,000
Kenya . 2,804 4285 4,086 2,685 n7
Mexico 243 177 240 331 ’4”
South Africs, Republic of 213470 252,278 230578 247469 2242851
USSR* . 107,000 107,000 . 107,000 106924 107,000
United States (sold and used by producers) 317,000 303,000 304,000 275000 ?230,000
Total 684,839 726,041 709,683 694,700 645933
TEacludes production by jes for which dats are not available and for which general inf jon is inadequate for fi lation of relisbk
: Table includes data available through July 19, 1991,
31n addition 10 the ies listed, T ia may prody iculite, but available infc ion is inadequate 10 make refisbic estimates of
output Jevels, if any.
MR.eporsed figore,
1237




ACTIVE VERMICULITE EXFOLIATING
PLANTS IN THE UNITED STATES IN 1994

TABLE3

794

Company County State
A-Tops Corp. Beaver - Pennsylvania.
Brouk Co. St. Louis Missouri.
W. R. Grace & Co., Construction Products Div.  Jefferson Alabama.

Deo. Maricopa Arizona.
~Do.— ——Orange— Do.

Deo. Broward Florida.

Deo. ~Du Page— Tlinois.

Do. ~Gempbel— Kentucky.

Do. . Mudlmomah Oregon.

Do. Greeuve || ¢ Lavrens South Carolina.

~Keeste— ~=Kenosia Wisconsin.

- Palmetto Vermiculite Co., Inc.  Spevtent wvg . Laurens South Carolina.

Patterson-Yermicutite Co— do. Do.
P.V.P. Industries -Trumbull Ohio.
The Schundler Co. NEE Middlesex New Jersey.
OM. Scott & Sons. Aempfelt. Gvewnih Sc, __ Union - Ohio.
Southwest Vermiculite Co., Inc. Bemalillo New Mexico.
Strong-Lite Products Corp. Jefferson Arkansas.
Strong Products Corporation . [Zsalle Tllinois.
Thermic Refractories, Inc. Macoupin _-Do.
Thermo-O-Rock, Inc, Maricopa Arizona.

Do. Washington Pennsylvania.
Verlite Co. Hillsborough Florida.
Vermiculite Industrial Corp. Allegheny Pennsylvania.
Vermiculite Products, Inc. Harrnis Texas.

TABLE 4
WORLD VERMICULITE ANNUAL
PRODUCTION CAPACITY
DECEMBER 31, 1994
(Thousand metric tons)
Country Rated capacity 1/2/
North America:
Mexico 3N
United States 150
Total 190
South America: ¢/
Argentina 4
Brazil 23
Total 27
Europe:
Russia ¢/ 95
Africa:
Egypt 1
Kenya 3
South Africa, Republic of 223
Total 227
Asia:
India 2
Japan e/ 15
Total 17
World total 4/ 560
¢/ Estimated.

1/ Includes capacity at operating plants as well as at plants on standby basis.
2/ Excludes countries for which data were not available.

3/ Less than 1/2 unit.
4/ Rounded.
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Domestic survey data and tables were prepared by Nicholas Muniz, statistical assistant, and the world production table was

prepared by Glenn J. Wallace, international data coordinator.

Flakes of raw vermiculite concentrate are micaceous in
appearance and contain interlayer water in their structure,
When the flakes are heated rapidly at a temperature above 870°
C, the water flashes into steam, and the flakes expand into
accordionlike particles. This process is called exfoliation, or
expansion, and the resulting lightweight material is chemically
inert, fire resistant, and odorless. In lightweight plaster and
concrete, vermiculite provides good thermal insulation,
Vermiculite can absorb such liquids as fertilizers, herbicides,
and insecticides, which can then be transported as free-flowing
solids (Harben and Kuzvart, 1996).

Production

Since 1995, data regarding the total amount of U.S.
vermiculite sold and used as concentrate have been proprietary
and have been withheld. In 1998, domestic producers of
vermiculite concentrate were W.R. Grace & Co., from its
operation at Enoree, SC, and Virginia Vermiculite Ltd., with
operations near Woodruff, SC, and in Louisa County, VA.

Output of exfoliated vermiculite sold or used in 1998 was an
estimated 170,000 metric tons (t) (table 1). Domestic
production of exfoliated vermiculite sold or used was by 13
companies operating 20 plants in 11 States (table 2). Of these
plants, four in four States were believed to have been operated
by W.R. Grace. The largest producing States of exfoliated
vermiculite, based on partly estimated data and in descending
order of output sold and used, were South Carolina, Ohio,
Arkansas, Arizona, Pennsylvania, New Jersey, and 1llinois.

Domestic production data for vermiculite were collected by
the U.S. Geological Survey from two voluntary surveys—one
for mine/mill operations and the other for exfoliation plants.
Of three mine/mill operations, data were obtained for one.
Production for the two nonrespondents was estimated on the
basis of previous years’ production levels and estimates. Of the
20 exfoliation plants, data were obtained from 11 for a response
rate of 55%. By tonnage, the 11 operations represented an
estimated 56% of the output. Production for the nine ,
nonrespondents was estimated on the basis of previous years
production levels.

Stansbury Holdings Corp., Warminster, PA, was planning to
enter a joint-venture agreement with Nevada Vermiculite LLC
to mine and mill vermiculite concentrates (North American
Mineral News, 1999). The joint-venture company would be
known as International Vermiculite Ltd. Stansbury owned a
large vermiculite deposit at Hamilton, MT. Channel and Basin
Reclamation Inc., a California-based sand and gravel producer,
would contribute capital, equipment, and operational expertise
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to the mining and milling operation.

W.R. Grace & Co. completed construction on a $1.5 million
Microlite (vermiculite dispersion) production facility in South
Carolina (Moeller, 1999).

Consumption

Most vermiculite concentrate is exfoliated prior to use; end
uses are shown in table 3. Because of its heat-resisting
properties, exfoliated vermiculite can be used in friction
materials such as brakes and clutches. It may also be used as
an insulator to slow the cooling of molten metal or to clean
molten steel by capturing some of the slag in the ingot molds
(Harben and Kuzvart, 1996).

New uses for vermiculite included liquid vermiculite
dispersions in, for example, flexible films for packing and
gaskets. Other uses included fire-resistant construction boards
and panels and hazardous waste solidification (Moeller, 1999).

Prices

Published prices are meant to serve as a general guide only,
According to Industrial Minerals (1998), yearend prices for
U.S. bulk vermiculite concentrate (explant) were about $143 to
$220 per metric ton, depending on particle size. For imported
South African crude, bulk, vermiculite, (f.0.b. barge, Gulf
Coast), prices ranged from $187 to $243 per ton.

Foreign Trade

Trade data for vermiculite are not collected as a separate
category by the Burean of the Census, but are included witha
number of other mineral commodities in a basket category.
According to preliminary data (Vagt, 1998), exports of
vermiculite concentrate from the United States to Canada were
about 11,000 t. About 1,800 t of U.S. material was exported in
1998 to destinations other than Canada and Mexico, according
to the Journal of Commerce Port Import/Export Reporting
Service. (The Journal of Commerce data do not include
material imported from or exported to or through Canada and
Mexico.) Total U.S. imports of vermiculite were about 68,000
t, according to the Journal of Commerce. South Africa
supplied more than 60%, and China, about 35% of this total.

World Review

In 1998, world production, excluding the United States, was
estimated to be 292,000 t (table 4). South Africa continued to
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be the largest producer of vermiculite, with an estimated
210,000 t. In Australia (not shown in table 4), Australian
Vermiculite Industries Pty. Ltd. produced about 10,000 tons
from its operation near Alice Springs; the company began
operation in 1995. In China (not shown in table 4), vermiculite
was produced in Xingiang Province, with exports to Asia and
North America (Russell, 1998).

Outlook

Some of the commercial applications of vermiculite overlap
those of expanded perlite, such as in horticulture (Lin, 1998).
A potential use of vermiculite in the raw (unexfoliated) form
may be in the production of high-quality cement. Other
possible future applications for raw vermiculite include use in
formulations of fireproofing pastes or powders for structures in
the building industry, as an additive in coal-fired electric
powerplants to treat the exhaust gases, in the initial mixtures
for the production of ceramic materials, and in development of
fire-impeding materials in paints, plastics, and wallboard.
These new applications may allow the use of finely granulated
fractions of vermiculite, which are unsuitable for flash
expansion. New applications could lead to increased
production of vermiculite in the future.
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TABLE 1
SALIENT VERMICULITE STATISTICS 1/

(Thousand metric tons and thousand dollars)

1994 1993 1996 1997 1998

United States:
Sold and used by producers:
Concentrate 2/ : 177 171 w w w
Exfoliated 130 130 135 155 ¢/ 170 ¢/
Value $43,600 $39,400 $45,300 $49,400 ¢/ $53,300 ¢/
Average value 3/ - 3335 $306 $334 $318 ¢/ $313 ¢/
Exports to Canada i 6 ¢ 8¢ . 8¢ 11 ¢/
Imports for consumption e . 30 ¢ 48 ¢/ 67 e/1/ 68 ¢/
World: Production 4/ 485 484 267 1/ S/ 293 o/ S/ 292 e/ 5/

¢/ Estimated. 1/ Revised. W Withheld to avoid disclosing company proprietary data.
1/ Data are rounded to three significant digits.

2/ Values are withheld to avoid disclosing company proprietary data.

3/ Based on unrounded data.

4/ Excludes production by countries for which data were not available.

5/ Excludes U.S. data.

TABLE 2 O
ACTIVE VERMICULITE EXFOLIATION PLANTS IN THE UNITED STATES IN 1998 @ §
Company County State 0 Q{’\\

A-Tops Corp. Beaver Pennsylvania. 9 ‘) \\
W.R. Grace & Co., Construction Products Div. Jefferson Alsbama. & Q’

Do. - Maricopa Arizona. 1

Do. Broward Florida.

Do. Greenville South Carolina.
Palmetto Vermiculite Co., Inc. Spartanburg Do. [/
P.V.P. Industries Trumbull Ohio.
The Schundler Co. Middlesex Newlemsey. 2
The Scotts Company Hempstead Arkansas. "4

Do. Union Ohio. 5

Do. Greenville South Carolina. ¢
Southwest Vermiculite Co., Inc. Bernalillo New Mexico. s -
Strong-Lite Products Corp. Jefferson Arkansas. [
Strong Products Corp. ~ LaSalle Mllinois. 4
Thermic Refractories, Inc. Macoupin Do. [
Thermo-O-Rock, Inc. Maricopa Arizona. KB

Do. Washington Pennsylvania.
Verlite Co. Hillsborough Florida.
Vermiculite Industrial Corp. Allegheny Pennsylvania.
Vermiculite Products, Inc. Harris Texas.




TABLE 3
EXFOLIATED VERMICULITE
SOLD AND USED IN THE UNITED STATES, BY END USE 1/

{Metric tons, unless otherwise specified)
1997 1998 ¢/
gmatﬁ:
Concrete 19,200 ¢/ 20,700
Plaster 2,600 ¢/ 4,770
Premixes 2/ 5,960 4,980
Total 27,700 ¢/ 30,500
Insulation:
Loose-fill w W
Block w w
Other 3/ 1,400 2,010
Total w w
_Agricultural:
Horticultural 25,100 20,900
Soil conditioning 29,900 ¢/ 43,300
Fertilizer carrier w w
Total w w
Other 4/ 7,660 6,420
Grand total 155,000 &/ 170,000

¢/ Estimated. W Withheld to avoid disclosing company proprictary
data; included in “Grand total.”

1/ Data rounded to three significant digits; may not add to totals
shown.

2/ Includes acoustic insulation, fireproofing, and texturizing uses.
3/ Includes high-temperature and packing insulation and sealants,
4/ Includes various industrial and other uses not specified.

. TABLE 4
VERMICULITE: WORLD PRODUCTION, BY COUNTRY 1/ 2/
(Metric tons)
Country 1994 1995 1996 1997 1998 ¢/
Argentina 32 44 40 ¢/ -1/ 822 3/
Brazil 17,233 18,806 21,999 / 23,000 v/ 23,000
Egypt 500 ¢/ 483 «f 447 of 500 ¢/ 500
India 1,903 1,696 2,405 2,400 ¢/ 2,200
Japan e/ 15,000 15,000 15,000 15,000 15,000
Kenya 1,110 ¢/ 457 734 800 ¢/ 500
Mexico 300 225 350 295 -3
Russia ¢/ 40,000 40,000 "30,000 25,000 25,000
South Africa 223,478 221,748 186,082 211,001 ¢/ 210,000
United States (sold and used by producers) 4/ 177,000 171,000 w w w
Zimbabwe 8,184 13,742 10,249 14,841 1/ 14,804 3/
Total 485,000 484,000 267,000 «/ 293,000 ¢/ 292,000

¢/ Estimated. r/ Revised. W Withheld to avoid disclosing company proprietary data; not included in "Total."
1/ World totals, U.S. data, and estimated data are rounded to three significant digits; may not add to totals shown.

2/ Excludes production by countries for which data are not available and for which general information is inadequate for formulation of reliable

estimates. Table includes data available through July 22, 1999,

3/ Reported figure.
4/ Concentrate.



